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Cassida belliformis ... 

28 

cherrapunj icnsis 

23 

circumdata dcntata 

23 

consp rcata 

24 

panxilla 

24 

stupa 

23 

Cassidinae 

23 

Cassidula 

467 

auris»felis 

463. 467 

multiplicata 

... 463 

mustelina 

463 

Castalius rosimon 

360, 371 

Catachrysops cnejus ... 

360, 371 

strabo 

360, 370 

Catenaria laf ontii 

... 34,36 

Catopsilia 

350, 368 

crccale 

... 368 

pomona 

360, 368 

pyranthe 

360, 368 

Cellaria johnsoni 

45 

salicornoides 

... 34,45 

Cellepora costazii 

61 . 

mammillata 

61 

ridenliculata 

... 61 

Cellularia civrata 

... 41, 43 

Cephalaeschna 

77, 78,79, 80 

Iugubris 

78 

orbifrons 

... 77, 78 

sikkima 

77, 78, 79 

Cephalopoda 

283 

Cophanodes hylas 

319, 377 

Ccratina viridiasima ... 

382, 389 

Cerberus rhynchops ... 

332 

Cerceris ... 

382, 386 

vigilans 

382, 386 

Ccrithidea 

<*64, 493, 495 

Oerithiidae 

464, 493 

Cerithium 

494 

fluviatik 

494 

tdescopium 

493 

Cerithium {Ccrithidea) oblsuum ... 496 

quadratum 

495 

Cerithium (Tele9copium) telescopium 494 

Cerithium ( Tympanotonos) microptera 496 


Page. 

317, 319, 324, 329, 395, 390 
>*« m* 324 

317 
749 
27,31,32 
32 


355, 


634, 


Cervus axis 
Ceryle varia 
Cetoniinae 

Cbaetobranohus scmperi 
Charuaa ... 

buimanica 
Chaabosus 
CTiapra matkias 
Charadrius f ulv us 
Charmus laneus 
Cheilostomata 
Chelisoohes 
morio 

Chelisochinae 
Chersydrus granulatus... 

Chilades laius 
Chilosia ... 

Chirida binduta 
hina ... 
mystica 

novemkalankita ... 
Chironomidae 
Chlaeniua henryi 
Chloridella 
Chlorogomphinae 
Chlorostracia 
bocourtci 

Ghondrostoma mullya ... 

Chrotogonus 
Ckrysididae 
Chrysia lusca 
Chrysocoris marginellua 
Cicindela ... 
albina 
angulata 
assamensis 
aurovittata 
aurulenta 

aurulentabatesi ... 
bigemina 

bigemina brevis ... 
biramosa 
cardoni 

catena ... 

ohinensis 
ohloria ... ... 

cognata 
oopulata 
cyanocephala 

decempunctata obscure-dilatata 
despeotata 
discreta reducta ... 
distinguenda 
dromicoides 
duponti 

duponti barmanica 
fastidiosa 
f oveolata 
funerea 
grammophora 
haemorrhoidalis .. 
hamiltoniana 
imperfecta 
intermedia 
intermediola 
limosa 

w ••• ««• 

melanokclica ... ...' 

minuta * 


537 
... 373 

... 327 

399 
35 

... 512 

511, 512 
... 512 

326, 332 
360, 370 
... 395 

23 

23 

24 

... 24 

319, 393 
... 342 

... 298 

...94,103 
... 293 

293 
635, 658 
... 316 

382, 390 
382, 391 
... 318 

335, 723 
... 726 

... 724 

... 725 

335, 337 
... 725 

... 725 

... 723 

... 723 

724, 726 
... 724 

335, 337 

... 725 

... 725 

... 724 

... 726 

345 

723 

724 
... 724 

336, 724 

... 723 

... 725 

... 72ff 

335, 336, 723 
... 723 

... 725 

... 724 

335, 337 
... 725 

724 
... 725 

... 725 

... 726 

..." 723 
724 



XV 


Cicindela mouhoti cariana 

Page. 
... 725 

nitida 

... 724 

octonotata 

... 725 

punctatissima 

... 726 

quadrilLneata 

... 726 

quadrilineata renei 

... 726 

seriepunctata 

... 723 

spinolae 

... 723 

striolata 

... 725 

striolatalineifrons 

... 726 

sumatrensis ...335,336,337,724 

sumatrensis imperfecta 

... 724 

tetrastacta 

... 723 

(Tetremytarsa) tetrastacta 336, 337 

friguttata 

... 723 

umbropolita 

... 723 

undulata 

336, 724 

undulata dubia ... 

... 724 

vigintiguttata 

... 725 

viridicincta 

... 723 

yiridilabris 

... 723 

Cicindelidae 

317, 721 

Cioindelinao 

335, 336 

Cirrhina ... 643, 645, 

646, 648, 682 

... ... 

... 183 

mriyala , ...644, 646, 647, 682 

Clarias batraohus 166,168,173,178,212 

Claupanodon ohanpole 

188 

Clea 

496, 497 

bocki ... 

464, 497 

CUona 

... 502 

Clithon 

465, 500 

Olivina 

... 341 

attenuate 

... 340 

lobata ... 

... 340 

mordax 

... 340 

Clubiana ... 

... 417 

Clubiondae 

... 416 

Clypeolum 

... 466 

Cobitidae ... 

168, 176, 196 

Cobitis zoTialternans ... 

... 199 

Coccidae ... 

... 318 

Coelioxys capitatus 

382, 389 

fuscipennis 

382, 389 

Coenoptichus pulchellus 

.. 383 

Coleolissus 

... 342 

Coleoptera 

... 317 

Collembola 

... 315 

Collyrinae 

... 335 

Collyris brevipennis ... 

721 

Colotis amata 

369 

colais albina 

... 369 

Coluber malanoleucus 

26 

Columba intermedia ... 

... 327 

Comsodiscus picturatus 

... 339 

Conosia irrorata 

319, 393 

Contradens 

... 603 

dimotus 

... 465 

dimotus lugens 

465, 603 

hageni 

465, 604 

laticeps 

... 465 

verbecki 

465, 504 

Copsyohus saularis 

... 324 

Coptodera transversa 

346 

Coptotermes 

71 

heimi ... 

... 74 

Corbicula 112, 115, 116, 146, 147, 604, 

602, 612 

, 616, 623, 624 


Corbicula agrensis 
angulifera 
dayakorum 
ducalis 
fluminalis 
gibba 
gustairana 
lacustris 
largillierti 
moltkeana 
mousfioni 

oocidena 612, 613 

pullata 

quilonica 

striatella ...612 

subradiata ... 61! 

eubrostrata 

eulcata 

tobae 

trapezoidea 
tumida 
Corbiculidae 
Corinnomma 
Corvus macrorhynchus 
splendens 

Cosmodiscus picturatus 
platynotus 
rubripictus 
rubropictus 

Craspedophorus bifasciatus 
Cribrilina punctata 
radiata 
Crisia 

Croce filipennis 
Crocodilia ... 


Page . 

613 
466, 606 
... 606 
... .... 466 

... 612 
... 466 

... 466 

... 466 

... 612 
466, 604 
... 466 

612, 613, 620, 624, 626 
466, 605 
... 116 
...612, 613, 620, 624 
... 612,613,620, 624 
... 466 

... 466 

... ... 466 

466, 604 
... ... 466 

... 112 
417, 418 
lius " 314,323 

314,323, 324 
itus ... 345 

... 346 

... 346 

... 345 

asciatus ... 341 

...34,62 
... ... 34, 52 

35,43,44,62 
... 398 

... ... 316 


Crocodilus palustris ... 164,331 

Crocopus phoenicopterus ... 326 

Crossocbilus 170, 643, 646, 648, 682 
latia 167, 170, 174, 183, 211, 644, 646, 
647, 682, 743 


latius ... 

Crotolaria j uncea 
striata 
Crustacea ... 
Ctenizidae ... 
Ctenostomata 
Culex concolor 
sitiens 

Culicidae ... 

Culicinae ... 

Culicoides peregrinus 
Gultellus ... 
attenuatus 
jav&nicus 

Gultellus (Pharella) jav 
Cuphus 

Cupularia canariens’s 
Curetis bulis 
phaedrus 
thetis ... 
thetys ... 

Cydosa albisternis 
insulana 
sptrifera 
Cyclostomata 
Cyclotropis 
Cydia pseudonictis 
Cyprinidae 


... 183 

... 609 

318, 372, 381, 390 
320, 637 
... 399 

62 

... 393 

... 393 

... 393 

... 637 

319, 393 
... 506 

... 466 

466, 506 
nicus ... 506 

... 466 

... 36,61 
360, 372 
... 372 

360, 372 
... 372 

... 413 

... 413 

... 413 

62 

... 464 

... 379 

168, 169, 173, 182 







XVI 


Cyprimnae 
Cyprinoidea 
Cyprinus ... 
carpio 
chagunio 
devario 
godyari 
gotyla ... 
lamta 
sucalio 

Cyprinus (Cabdio) cotio 
Cyprinus ( Oarra) lamta 
Cyrena ... 1 

bengalensis 


Page. 

13 

... 646 

188,634 
... 692 

... 185 

... 188 
636, 637 
634, 653 
634, 636, 637 
... 731 

>o ... 188 

a 634, 660 

111, 113, 137, 504 
137, 138, 141 


cevlonica 137, 138,140,142,143, 144 

. • i i 


cochinensis 
corbiculiformis 
cyprinoides 
eximia 
galatheae 
impressa 
patima 
proxima 
siamica 
sinuosa 
sumatrana 
sumatrenBis 
tennentii 
Cyrenida© ... 
Cyreniidae 
Cyrtophora 
oicatrosa 
citricola 
Cystobranohus 

J anoculatus 
asciatus 
mamillatus 
respirans 
vividus 


Dactylispa asoka 
bindusara 
harsha 
kamarupa 
krishna 
kunala 
lohita 
parbatya 
peregrina 
pitapada 
sadonensis 
variabilis 
Damarchus 
assamensis 
texcavatus 
oatesi 

Danaida chrysippus 
liraniac© 
plexippus 
Danainae ... 

Danais chrysippus 350, 


liraniac© 

plexippus 

Panio 


... 116 
... 116 
111, 114 
... 140 
137,138, 144, 145 
137, 138, 140 
... 146 

137, 138, 141 
138, 139 
... 137 

139,'*465 604 
137, 138, 142 
612, 620, 623, 624 
465, 504 
419 

405,410,'413,419 
... 405 

... 692 

690, 692 
... 692 

692, 693 
692, 693 
... 692 


23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

23 

... 417 

... 403 

400, 402, 403 
... 403 

... 360 
... 360 

... 360 

... 354 

351, 352, 354, 355, 
359, 360 
359, 360, 370 
354, 355, 359, 360 
... J68 


Page. 

Danio aequipinnatus 166,167, 175,193, 

743, 744 

dangila ... 167, 175, 193 

naganensis ... 166, 167, 175 

rerio ... ... ... 743 

fDanio (Braohydanio) acuticephala 167, 

175, 193, 194, 196 
Datura ... ... ... 336 

Decapoda ... ... ... 537 

Deiopeia pulchella ... 320,377 

Dendrelaphis ... 151, 159 

caudolineolatus ... ... 161 

biloreatus ... ... 159 

subooularis ... ... 159 

tristis ... 161, 159, 160, 162, 332 351 
Dendroaeschna ... ... 77,78 

Dendrooifcta rufa ... ... 330 

Dendrocycna fulva ... ... 330 

javanica ... ... 329 

Dendrophis ... ... 151 

bifrenalis ... 168, 161 

caudolineolatus ... 151, 152, 161 

efirenis ... ... 152 

gorei ... ... 151, 153, 161 

grandoculis ... ... 156 


pictus 161, 153, 154, 157, 160, 161 


pictus andamanensis 
pictus cyanochloris 
proarobus 
subooularis 
Dermaptera 

JJero ... ... 

Derocrania longesulcata 
Desmogaster 
Dicrurus atcr 
Dictyna 

viridissima 

Dictynidae 

Diestrammena 5 

annandalei 
apicalia 
brevifrons 
cryptopygia 
f©ai' ... ... 

gravely i 
griffinii 
flndica 
ingens ’ 
longipes 
maculata 
marmorata 
minuta 
palpata 
vitalisi 


... 155 

163,165 
151, 157, 161 
... 159 

... 511 


... 762 

... 722 

... 748 

... 330 

... 405 

... 405 

405, 406 
511, 516, 617, 520 
518, 520 
... 617 

511, 617, 618 
523 
... 617 

618, 520 
... 618 
511, 618, 619 
617, 618 
516, 518 
... 518 

616, 517, 518 
... 517 

518, 523 
... 517 


Digoniostoma 1, 2, 3, 4, 639, 540, 543,620 
cerameopoma ... 641,622 

lutea ... ... ... 641 

pulchellum ... 641, 619, 622 

ttextum 641, 542, 543, 619, 622, 623 


Dina blasei 
lineata 
quadristriata 
fDioryche chinnada ... 
colombensis 
indoohinensis 
nagpurensis 
Diplacodes trivialis 
Diplodon novo-hollandiae 


... 703 

... 703 

... 703 

342, 343 
... 342 

... 343 

342, 343 
... 316 

... 465 



















XV11 


Diploeoium simplex ... 

Diploptera 
Diplothele walshi 
Dipsadomorphus trigonatus 
Diptera 

Distfognathus 634, 636, 636, 638, 643, 648, 

680, 681, 682 


Page* 
.. 34,37 
382, 386 
.. 403 

.. 332 

314, 319 


adiscus 

blanfordi 

borneensia 

ohiarinii 

dembeensia 

elegans 

fusiforrais 

gotyla 

gjavelyi 

imberbis 

jerdoni 

jerdoni kangrae 
kangrae 


681 
... 681 
... 636 

... 636 

... 636 

... 657 

635, 658 
... 654 

... 664 

635, 648 
635, 653, 657, 659 
... 653 

... 653 


lamta ... 635, 636, 651, 654, 655, 657 
659, 665, 673, 677, 680, 681, 682 


lamta nasutus 
lamta rufus 
maerochir 
modes tv.s 
nasulus 
phryne 
prochilus 
rossicus 
rothschildi 
rufus ... 
stenorhynchus 
variabilis 
Dissura episcopus 
Dolichognatha 
Dolichopodidae 
Domopora truncata 
Dorichthys deooata 
Dorosoma indica 
Dostia 

Downesia ratana 
Drassidae ... 

Drawida ... 

■fraui ... 
wilisi ... 

Dromius ... 

Drosophila... 

Drosophilidae 

Drymobius bif ossatus 

Duomitus mineus 

Dyschiriognatha 

Dyschirius 

Dysderidae 

Dytiscidae 


Elis thoracica 
Elizia orbicularis 
Enisculus ... 
Euuallagma insula 
Ennea 

Entalophora raripora 
Entomostraca 
Entoprocta 
Epeira melanocrania 
nigro-Privittata 


636, 656 
... 681 
635, 602 
635, 662, 663 
635, 655, 659 
682, 683 
... 635 

635, 682, 683 
... 636 

635, 681 
... 654 

635, 636, 682 
... 329 

... 423 

394 
... 35,62 
... 743 

... 694 

465, 497, 498 
23 

... 406 

748, 755 
746,748, 749, 755 
... 748 

... 347 

... 395 

... 396 

26 

320, 377 
... 423 

... 341 

... 406' 

... 537 


382, 383 
466 
506 
316 
315 
35, 62 
320 
63 
415 
454 


Ephemeridae 

Ephydridae 

Epicosmus castelm&ni ... 

Epiophlebia 93, 94, 95, 99, 104, 105 
tlaidlawi ... 95,96,97,99, 

superstes ... 93,104,105, 

Epiophlebiidae ... 104, 

Epiophlebiinae ... ... ^ 

Epistictiafulvonigra ... ... \ 

reiohiana ... ... *4 

viridimaculata Irivandrumensis ^ 
Eresidae ... ... ... $ 

Erethistes ... ... 739 , 7 ^ 

asperus ... ... 7 

elongata 166, 167, 173, 731, 738, * 

hara ... 166, 167, 7 

Esacus reourvirostris ... h 

Eschar a lichenoid as 

Escharoides ocdusa ... ... 34 ,.' 

Euchrysops crejus ... ... 3 F 

Euota ... 423,44 

anguilla ... 446,4 

caudioula ... ... 4 * 

isidis ... ... ... 44 

javana ... 446,44 

Eudichogaster ... 750,7(5 

fbarkudensis ... 746, 749, 7 i 

Eudynamis honorata ... ... 3 

Eugubinus intruders ... ... 4 

reticolus ... ... * 

Eulepis athamas ... 359 , 

Eumenca brevirostrata 382, 

conica ... 382, 

esuriens ... 382, » 

petiolata ... 382,3 

Eumcnidae ... 318, 382, S' 

Euphorbia ... 367,,' 

neriifolia ... 318,, 

Euploea ... ... ... f 

core ... 352, 353, 354, 356, 356, 3 , 

361, 3* 
... 3' 

... 7. 

746, 749, 71 
... 7( 

319, 39 
... 39- 


Euproctis ... 
Eutyphoeus 

Imanipurensis 
mohammedi 
Exoprosopa flammea 
pennipes 


Fairbankia (Bithynia) turrita 
Farcimia oculata ... 34, 38, 46, 6 : 


Farciminaria 

tandamanensis 
hexagona 
simplex 
Faunus ater 
Ferrissia ... 
Ferrissiinae 
Ficus 


33, 4 
34, 44, 46 
4 1 
4t 

... 40 

565, 6 * 
... 6 ‘ 

317, 367, 369, 403, 404, 4 
bengalensis 74,316,318,324,325,35 
332, 370, 373, 31 
gibbosa ... ... 3 

gibbosa parasitica ... 3 

globosa ... ... 3 

infectoria ... 324,326.370,3 

obtusa ... 318, 326, 2 

religiosa ... 3 . 










xvm 


arsa tubuloaa 

Irtft in 

itidae 

itoidea 

ra oribriformis 
rbizophora 
aminobdella 
j"heptamerata 
iipula ... 
trispinosa 
ficulidae 
isores ... 
Igoridae 
idambulus 
cella 


691 


Page. 
36, 62 
406 
406 
406 
34, 46 
34,46 
707 
707,708 
611 
611 
611 
382 
318 
387 
606 


gata 
oenia 
alba 


... 179 

. 167, 173,180,182 
668 , 679 

arra 13, 14, 169, 170, 182, 202, 633-640, 
642-649, 663, 676, 680, 682, 683 
fabhoyai ... 167,174,647,660 

adisoua 646, 647, 660, 676, 681, 682 
alta ... ... ... 668 

fannandalei ... 649, 657, 743 

farabioa 646, 647, 649, 677, 676, 680 
bicornuta ... 638, 647, 649, 651 

blanfordi 646, 647, 661, 676, 677, 681 
ceylonenaia ... ... 635 

fchaudhurii ... 643, 650, 671, 672 

gotyla ... 635, 646, 647, 649, 653, 

680, 743 

gravelyi 646, 647, 649, 650, 664* 
imberba ... 636, 648, 649 

imberbis ... ... 649 

tjenkinsonianum ... 646, 647, 661, 673 
jerdoni 638, 647, 649, 654, 657 
jerdonia ... 654,659 

jerdonia brevimenlalia ... 659 

fkempi ... 647, 650, 665 

lamta ...635, 636, 637, 638, 647, 650, 
659, 660, 675, 677, 679 
lissorhynchus ... 646, 647, 650, 662 

malabarica ... ... 658 

fmonti-salsi ... 649, 651 

mullya 644, 646, 647, 660, 658, 659 
fnaganenaia 167, 174, 647, 660, 667 
nasutus 167, 171, 173, 639, 646, 

647, 649, 655 


notata 
persica 
phryne 
platycephala 
fprasbadi 
quadri maculatus 


647, 650, 670 
635, 681 
677, 683 
... 657 

647, 650, 669 
643, 648 


roaaicus 644, 646, 647, 650, 677, 682, 

, 683 

rufus ... 646, 647, 651, 677, 681 

rupeculua 167, 170, 171, 174, 639, 647, 

651, 674, 

stenorhynchus 638, 646, 647, 649, 653. 

654. 680 

vanabilia ... 677, 683 

vinciguerrae ... ... 643 

wanae ... ... ' 649 ,676 


Gaateraoantha brevispina 
hasseltii 

Gastropoda ... 461, 463, 

Gavialis gangeticua 
Gecko verticillataa 
Geokonidae 
Geopbilidae 
Glaucomya sumatrenais 
Glaucomyiidae 
Gleaaula 

Glossogobiua giuris 
G1 oasosoolecidae 


Glossosiphonia 321, 537, 550, 653, 628, 695 


oeylanica 
heteroclita 
lata ... 
marginaia 
paludosa 
fretioulata 
Bmaragdina 
weberi 690, 
Glossoaiphonidae 
Glyeosmis ... 


Page. 
.. 416 

.. 416 

619, 621 
331 
26 
160 
320 
466 
466 
315 
743 
750 


690, 700 
. 695,696, 697,698 
690, 699 
... 694 

... 701 

690, 700, 701 
... 701 

695, 696, 699, 700 
690, 694 
.. 359 


pentaphylla 317, 321, 332, 349, 355, 
365, 378, 381, 405 
Glyphidrilus ... ... 767 


annandalei 
Glyphodes negatalia 
Olyptosternon sulcatus 
Glyptosternum 


Glyptothorax 168,169, 170, 739, 740, 742 


dorsalis 
tminutu 8 
Olytogona excelsa 
Gnathobdellidae 
Gomphinae 
Gonodactylus 
acanthurus 
brevisquamatua 
chii’agra 
chiragra platysora 
demani 

demani spinoaua 
excavatus 
furcicaudalHS 
glaber 
glabrous 
glyptocercus 
graphurua 
herdmani 
nefandus 
oeratedi 
proximua 
pulohellus 
spinosissimus 
spinosw 
tuberculatua 
Gonorbynohua 
brachypterus 
caudatua 
gotyla... 
rupeculua 
stenorkynchva 
Gryllidae ... 

Gunda lugubria 
Gynaoantha 
baaiguttata 
furoata 


746, 767 
... 378 

... 737 

... 167 


167,173,180,182 
167, 173,180, 181 
... 416 

691, 710 
... 97,98 
297, 309 
... 297 

297, 311 
297, 309 
... 297 

297, 309 
297, 310,311 
297, 311 
... 297 

... 297 

... 297 

297, 311 
... 297 

... 297 

297, 311 
297, 309 
... 297 

297, 311 
297,311 
... 310 

... 311 

... 634 

674, 675 
... 655 

635, 653 
674, 675 
... 653 

316, 523 
... 377 

78, 81, 90 

90 

91 














XIX 


Gynacantha hyaline .... 

Page. 

90 

khaaiaoa 

... 90, 91 

millardi 

91 

saltatrix 

90 

Bubintemipta 

91 

Gyraulus 316, 473, 474, 665, 678, 582—684 

albus ... 

... 584 

oantori 582, 583, 620, 621, 624 

convex iuscuhis 

463,473,474,682, 

euphraticus 

684, 620, 621 
... 583 

proolivis 

463, 474 

sagoensis 

... 463 

sumatranuB 

436, 474 

H 

Haemadipsa 

... 715 

sylveslris 

... 715 

zeylanica 

619,716 

Haematopota 

... 394 

Haemopia ... 

712, 714, 716 

birmanica 

691, 712 

fconcolor 

691, 713, 714 

sanguisuga 

691,712,713,714 

weberi 

... 712 

Halcyon smyrnensis ... 

... 330 

Haliaetus leucogaster ... 

... 326 

HaliaBtur indue 

... 326 

Hamitermes 

71 

Hara 

... 740 

elongata 

... 738 

Harpalus advolans 

... 344 

Hasora butleri 

360, 373 

Haswellia australienBie 

... 36,59 

Hebomoia glaucippe australis ... 369 

Heliaescbna 

81 

Helix 

... 260 

ampullacea 

... 478 

tentaculatus 

3 

Helobdella gracilis 

... 702 

Hemerobiidae 

316, 397 

Hoir ; ' _ax 

82 

Hemiclepsis 

«... 694 

marginata 

690, 694 

Hemidactylus brookii... 

... 331 

frenatus 

316, 331, 387 

Hemiptera... 

71 

Hemisphericae 

... 465 

Hemisquilla 

297, 307 

Btylifera 

297 

Heptodonta kraatzi 

... 723 

nodicillifl 

722 

pulchella 

... 723 

ferrarii 

... 723 

{Hermippoides farjuna 

407, 408 

Hermippus 

407 

Herodiasalba 

329 

garzetta 

... 329 

intermedia 

329 

Harpobdella 

703, 706 

bistriata 

703 

thexoculata 

690, 703, 704 

lineata 

690, 703 

weberi 

... 704 

Herpobdellidae 

690, 703 

£H ©rp ob dell oidea 

... 705 

plater oculata 

690, 705 


Hersilia eavignyi 
Hersiliidae 
Hesperidae 
Heterogen 
turns ... 
Heterophlebia 
Heteropoda 

sexpunctata 
venatoria 
Heteroptera 
Himantopus candid us 
Hipassa pantherina 
Hippcutis 
caenosus 


- Jo 

351, 360, 37 l : 
... 241 

... 246 

... 106 
... 417 

... 417 

... 417 

71 

... 328 

... 418 

565, 578, 584. 585, 022 
584 


umbilicaIiB683 t 584,585,620,621,622, 

624 

Hippoboscidae ... ... 396 

Hirudo ... ... 710,715 

flava ... ... ... 715 

laevis ... ... ... 710 

lineata ... ... 703 

marginata ... ... 694 

zeylanica ... ... 715 

Hirudo (Chthonobdella) sum air ana 715 
Hispinae ... ... ... 23 

Holoporella aperta ... ... 35,61 

mammillata ... ... 35,6i 

tridenticulata ... ... 35,61 

Homaloptera ... ... 732 

bilineata ... ... 731 

Hoplionota chapuisi ... ... 24 

modesta ... ... 23 

nitida ... ... 24 

Huphina nerissa evagete 359. 367 

Hyalinella ... ... 321 

Hyblaea puera ... ... 378 

Hydrilla ... 169, 212, 536, 548, 558 

Hydrobia ... ... 2, 122, 133 

Hydrobia (Belgrandia) miliacea 133, 134 
Hydrobia (Bytkinella) miliacea ... 134 

miliacea gibbosvXa ... 134 

miliacea minor ... ... 134 

miliacea subangulata ... 135 

Hydrobiidae 1,67,121—123,464,483,538, 

539, 619 

Hydrobiinae ... 2, 121, 122 

Hydrobioides 2, 3, 4, 539—541, 621 
nassa ... ... ... 543 

Hydrophifl obscurus ... ... 332 

Hydrozoa ... ... ... 636 

Hymenoptera ... 317, 381 

Hypcralonia suffusipenriis ... 394 

Hypolimnas bolina 349, 352, 353, 364, 355, 

359, 302 

misippus ... 366, 359, 362 

Hypolithus ... ... 342 

Hypolopbus sephen ... 692,694 

Hypsa alcipbron ... ... 377 


I 


Ibis melanocephala 

... 329 

Ichthyobdellidae 

690, 691 

Idielliopsis similis 

... 306 

Idiopoma ... 

... 285 

Idmonea atlantica 

... 35,62 

gracillima 

... 35,62 

















XX 


Page 

lonaia 602, 604, 620, 621, 623, 626 
bonneaudi ••• 603, 620, 625 

caerulea ... ••• 604 

caerulea gaudichaudi * • • 

orispisulcatus ... ■■■ 

lima ... 603, 604, 605, 620, 625 

oocata 603, 620 

ocoatus ••• 603, 604, 605 

scobina ... 603, 604 620 

siliquTiensis ... 605 

theotaldi 602, 604, 620, 625 

llndoplanorbis 315,471,472,565,577,578 
exustus 463, 472, 537, 580-582, 620, 

621, 624 


Iraota timoleon 
Isohnobsena henrici 
Isidora 
Isidorella ... 
Isometrus assamensis 
Isoptera ... 

Ixias marianne 

pyrene pirenaasa 


360, 372, 373 
... 413 

463, 476 
... 475 

... 399 

... 316 

360, 367 
362, 360, 367 


J 


Jagoria 

fmartini 
venatrix 
J amides bochus 
celeno 

JftB3ld<]0 ... 

Jatropha gossypifolia 
Junonia almana 
lemoniaa 
orithyia 
Justicia diffusa procumbens 


76 
76, 77 

77 
371 
371 
318 
419 

369, 362 
352, 359, 361 
359, 362 
349, 362 


Kachuga donghoka 
lineata 
tectum 
Kalotermes 
Kinetoskias 

•farabianensis 


Labeo 


angra... 
calbasu 


pangusia 
rohita 
Labidurinse 
Laccoptera fruhstorferi 

quadrimaculata plagiograpla 
Lagenipora costazii 
tuberculata 
{Laguvia 


... 691 

... 164 

... 692 

... 316 

33, 39, 41, 42 
34, 39, 40, 42, 43 


643, 645 
167, 183 

166.167.174.182 

166.167.174.183 
644, 646, 647 

... 611 


24 
24 
35, 61 
35, 61 
739 

-fribeiroi ... 741, 742 

fshawi ... 740, 741, 742 

Lamellidens 602, 605,606, 607, 623,625, 

694, 700 

conaobrinus 605, 607, 608, 620 

corrianua 537, 605, 606, 607, 608, 

609, 620, 624 


Page . 

Lamollidena.mainwaringi ... 608 

marginalia 605, 606, 607, 608, 609, 

620, 624 

marginalis consobrinus 
marginalis corrianua 
Lampides bochus 
boeticua 


celeno 

Lampito ... 
mauritii 

Larua iohythsetus 
ridibundus 
Lecythoconcha 


... 608 

605, 609 

360, 371 

... 371 

360, 371 

... 749 

... 749 

... 328 

... 328 

243, 248, 250, 

251, 252, 255, 259, 261, 262, 284, 
538, 552, 553, 620, 621, 626, 628 
lecythis ... 243, 245, 246 

249, 250, 251, 252, 256, 257, 260 
261, 266, 279, 284, 286, 291, 537 

539, 544, 550, 552, 553, 554, 619 

624, 627, 628 

lecythis ampulliformis ... 556 

Leguminosse ... 318 

Lemna ... ... ... 536 

Lepidocephalichthys ... 168, 170 

berdmorei 167, 169, 170, 172, 

175, 196 

guntea 167, 175, 196, 743 

firrorata 166, 167, 170, 175, 196, 197, 

211 

Lepidoptera 
Lepralia adpreasa 
depressa 
feegeensis 
* occlusa 
pertusa 
turrita 

Leptispa rufithorax 
Leptodenia reticulata 
Leptogaster 


319 
34, 56 
34, 56 
34, 56 
56 
55 
34, 66 
23 
318 
394 

352, 354, 359, 366 


423, 


Leptosia xiphia 
Leptostoma pigrum 
Lestidse 
Leucauge ... 
angustata 
argentata ... 
argentina 

argentina nigriceps 
auro-cincta 
beata ... .. 

•j-bengalensis 
celebesiana 450, 452, 453, 454, 455, 

456 


710 
93 

450, 453 
450 
450, 455 
460 
450 
450 
450 

452, 453, 455 


412,451, 


culta ... 
decorata 
ditissima 
elegans 
emtertoni 
fastigata 
fastuosa 
fib ulata 
gemmea 
granulata 
haaseltii 
lamperti 
leprosa 
macrochsera 
macroohaera tenasserimensia 
nicobarica 


450, 452, 453 
412,450,452—455 
450 

450 

451 
452,456 

451 
451 
451 
’451 
451 
451 
451 
451 
451 
451 
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Leeuauge. nigrotnvittata 451, 456 

Limnaeus succineus javanica 

469 

pumila 

... 451 

Limnatis ... 

... 

711 

pusilla 

... 451 

granulosa 

691, 702, 

711 

quadrifasciata 

... 451 

javanica 

... 

711 

rubrotrivittata . 

... 451 

nilotioa 

691, 711, 

712 

scalari s 

... 451 

Limnodrilus socialis ... 

... 

747 

sexpustulata 

451, 453 

Limosa belgica 

•. • 

327 

stictopyga 

... 451 

Limoxera chauliedus ... 

... 

425 

superba 

... 451 

gracillima 

... 

427 

tessellata 

451, 452, 455, 456 

jejuna 

... 

429 

tredecim-guttata . 

... 451 

lineata 

... 

429 

tristicta 

... 451 

marginata 

. ■ • 

430 

v entralis 

451, 452, 456 

trichodes 

... 

434 

vibrabunda 

... 451 

Linus 

410, 419, 

420 

Leucinodes apicalis .; 

... 378 

Lipoptena cervi 

319, 

396 

Leucochloridium 

291, 550, 553, 627 

Lispa 


395 

Leucotermes 

71 

assimilis 


395 

Liblhilid© 

... 537 

glabra 


395 

Lichenopora radiata . 

35, 62 

Lithoglyphin© 


2 , 5 

Ligia exotica 

... 321 

Lithoglyphus 


2,6 

Limnacca acuminata 

... 702 

eburneus 


5 

Limnaea ... 287,315 

, 321,468, 469, 471, 

liliputanus 


5 

475, 565, 566, 

568, 573, 576, 578, 

martabanensis 


5 


679, 629 

Lithyphantes pavkullianus 


411 


acuminata 537, 565, 567, 568, 569, 
570, 572, 619, 621, 624, 625, 629, 

630 

acuminata nana ... 568, 569 

amygdalum ... ... 568 

andersoniana ... 565, 566, 567 

573,574,575, 576, 619,625, 629, 630 


bongsonensis 

brevispira 

chlamys 

excavata 

gracilior 

hians ... 


463 
463, 469 
568, 570 
... 463 

568, 569, 570 
... 570 

463, 469, 470 
463, 469, 470 
463, 469, 471 
463, 469, 470 
463, 469, 471 


javanica 

javanica angustior 
javanica costulata 
javanica intumuscens 
javanica porrecta 
javanica subteres 463, 469, 470, 505 
javanica turgidula 463, 469, 471 
lagotis ... ... 567 

luteola 469, 566, 567, 580 

mimetica ... 565, 567, 629 

■fovalior 565, 566, 567, 572, 573, 574, 
575, 576, 619, 622, 625, 629 
oval is 565, 566, 567, 572, 575, 619, 

621 

ovalia nucleus ... ... 572 

ovalisprunum ... ... 572 

patula ... 568, 569 

peregra ... ... 567 

rufescens ... 568, 569 

shanensis ... 566, 567, 629 

strigata ... ... 568 

succinea ... 469, 567 

ventricular is ... ... 570 

Limnaea(Bulimna 3 a) megasoma ... 284 

Li mu ©a (G alba) reflex a ... 281 

Limnaea (Qulnaria) simulans 574, 576 

Limnaea (Radix) auricularia ... 281 

Limn©id© 284, 463, 469, 565, 566, 568, 

619, 626 

Limnaeus acuminaius ... ... 568 

ovalis ... ... ... 572 


Littorina ... ... 283, 484 

angulifera ... ... 484 

Littorina (Littorinopsis) carinifera 464,484 
oonica ... 464, 485 

intermedia ... 464, 484 

scabra ... 464, 484 

undulata ... ... 464 

Littorina (Melarraphe) biangulata 464 

ventricosa subgranosa ... 464 

Littorina (Nodilittorina) vilis ... 464 

Littorinidae ... 1 , 122 , 464, 484 

Littorinopsis ... 464, 484 

Lophoceros birostris ... ... 325 

Loxura atymnus ... 360, 373 

Lucanidffl ... ... 317 

Lucilia ... ... ... 396 

dux ... ... ... 396 

Luoina (Anodontia) phillipinarum 465 

Lucinid© ... ... ... 465 

Lumbricid© ... 750, 767 

Lumbricinse ... ... 750 

Lumbriculid© ... ... 747 

Lyc©nid© ... 351, 360, 370 


Lychas scabcr 
Lvcosa 
Lycosid© ... 

Lygosoma albopunctatum 
Lymantria rhodina 
Lyperosia minuta 
Lysiosquilla 

acanthocarpus 

eusebia 

insignia 

maculata 

maculata sulcirostris 

multifasciata 

spinosa 

vicina 


M 

Macrispa krislinalohita 
Macromeris violaco© ... 


399 

418 

418 

332 

378 

396 

297 

297 

297 

297 

297 

297 

297 

297 

297 


23 

381 382, 383 






xxu 


Macrones ... 
affinis 
bleekeri 
th i b 

cavasius 
dayi ... 
leueophasis 
marianiensis 


Page. 

... 170, 179, 326 

737 

166, 167, 170, 173, 179 
... 180 
... 179 

179, 737 
... 179 

... 179 


merianiensis ... 736, 737 

vittatus ... ... 743 

Macrones (Macronoides) affinis 167,172, 

173, 179, 180, 182 
merianiensis ... ... 736 

IMacronoides ... 179, 180, 737 

Margarya ... 243,247,249,252,254,261, 

b J 265, 266, 628 

melanoides ... 243,246,254,259 

melanoidos carinata ... 266 

melanoides mansuyi ... 247 

Mastaoembelidas ... 168, 175, 205 

Mastacembelus ... 188, 207 

caudatus ... ... 207 

erythrot»nia ... ... 207 

f Mastacembelus manipurensis ... 167, 


mellandi 
mceruonsis 
stappersii 

Mastigophora dutertrei 
Mayoa 

modesla 

Megaohile caelioxaides 
disjuncta 
lanata 
Megapodagrioninae 
Megapora ringens 
Megasoolecidae 
Megascolecinae 
Megaacolex 

esoberiobi papillifer 
konkanensis 
mauritii 
Megascolides 
fannandalei 
duodecimals 
Melampus fasciatua 
tperoha 
Melanella ... 

Melania 

aculissima 

amara 

aspirans 

berkoltzi 

bocki ... 

crenulata 

oybele 

episcopalis 

fuscata aspirans ... 

inf Tacos lata 

lineata semigranosa 

lirala ... 

Utigosa 

mitra ... 

monile 

plicaria 

rudis ... 

scabra 

semigranosa 


176, 206 
... 207 

... 207 

... 207 

55 

... 635' 

635, 662 
382, 389 
381, 382, 388 
318, 381, 382, 388 
98 
34, 52 

... ... 756 

750, 756 
... 749, 750, 769 

... 750 

746, 747, 769 
649, 747, 759 
760, 757 
746, 749, 767 
769 


463 

463 
558 
496 
489 

464 

489 
464 
464 

490 
464 
560 

489 
487 
493 
493 

491 
464 

490 
489 
464 

492 

493 


Page. 

Melania setosa ... ... 464 

snellmani ... ... 464 

spinata ... ... 560 

spinosa ... ... 488 

sumatrensis ... 486, 488 

theminckiana ... ... 496 

luberculata ... ... 491 

tuberculala angularis ... 492 

tuberculata seminuda ... 492 

tuberculata truncatula ... 492 

luberculata virgulala ... 492 

turris ... ... ... 489 

uniformis ... ... 490 

uniformis cequisulcata ... 490 

uniformis crispulata ... 490 

uniformis plicatula ... 490 

variabilis ... 485, 560 

winteri ... . ... 464 

Melania {Brolia) episcopalis ... 486 

sumatrensis ... ... 486 

Melania ( Melanoides) variabilis 

episcopalis binodulifera ... 487 

variabilis episcopalis pseudo - 
spinosa ... ... 488 

variabilis infracostata ... 487 

variabilis menkeana ... 488 

Melania ( Tarebia) semigranosa 493 

Molaniidae ... 251, 462, 464, 

485, 638, 558, 560, 619, 625 
Melaninse ... ... 558 

Melanitis leda ismene ... 353, 359, 361 

ismene ... ... 361 

Melanoides 260, 485,488, 491, 558, 559, 

564 


aoanthica 

aeutissima 

aroteoava 

-aspirans 

bisinuata 

crenulata 

crepidinata 

datura 

dissimulans 

dist'nguenda 

flavida 

graniiera 

granum 

javanica 

kobolti 

laevigata 

lineata 

lirata ... 

litigoBa 

monile 

muoronata 

pagoda oostulata . 

palombaugensis . 

perplioata . 

pinguiunoula . 

plicaria 

pulobolla 

pyramis 

pyramis puteioola 
riqueti 
rudis ... 
rustioa 

savinien , 

scabra 


. 464, 559 

464, 489, 490 
... 464 

464, 489 
464 
464,. 490 
... 464 

... 464 

... 464 

... 464 

... 464 

... 464 

... 464 

464 
... 464 

... 464 

464, 493 

. 464 

464, 491 
464, 489, 490 
464 
464 
464 
464 
464 
464, 489 
464 
559 
559 
464 
464 
464 
464 
464, 492, 559 
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Melanoidea soabra angulifera 464. 493 

aoabra mutica 

464, 493 

soabra nodosocostata 

464, 493 

semigranosa 

464, 493 

j-sluiteri 

464, 490 

sobria 

... 464 

apectabilis 

... 464 

spinata 

... 560 

sykesi 

... 464 

tuberculata 

464, 488, 491 

tuberculata angularis 

464, 492 

tuberculata seminuda 

464, 492 

tuberculata trunoatula 

464, 492 

tuberculata virgulata 

464, 492 

tuberoulatus ... 659,619,621,625 

turris ... 

464, 489 

unifasciata 

... 464 

uniformis 

464, 490, 491 

Melanopsis 

... 496 

Melarrapbe 

... 464 

Membranip ora 

33, 49 

famoyensis 

bengalensis 

34,49, 50 

33, 49 

cervicornis 

34, 46 

curvirostris 

34, 46 

■fdevinensis 

34, 50,51 

fhugliensis 

34, 51 

iucrustaus 

34, 46 

lacroixii 

34, 46 

perfragilifi 

34, 46 

simplex 

34, 47 

fspinostoma 

34, 47, 48 

tehuelcha 

34, 47 

tehuelcha intertuberoulata 34, 47 

trifolium minor ... 

34, 47 

Menipea ... 

43 

Merops y iridis 

324, 350 

Meta 

423, 450 

cdebe&iana 

... 454 

decorata 

... 454 

elegans 

... 466 

gracilis 

... 427 

nigro-Urivittata 

... 464 

vmtralis 

... 452 

Metacercaria 

... 288 

Microohaetin© 

... 767 

Micronia aculeata 

... 378 

Microporella oiliata 

34, 53 

distoma 

34, 53 

impressa 

34, 53 

malusii 

34, 53 

yarraensis 

34, 53 

Mimobdella 

... 709 

Miratesta ... 

... 679 

Mitoscelis 

... 423 

Mitrulm 

... 466 

Mollusca ... 

461, 529 

Moniligastridse 

... 755 

Monochirus sthulacundus 

23 

Monodontina 

... 503 

vondembuschiana... 

405, 503 

vondembuschiana ohaperi 465, 503 

Monophlebus 

... 318 

Monopterus 

... 171 

albus 168, 169, 

173, 177, 213 

Monopylephorus parvus 

... 747 

Moringua ... 

... 168 

j^orio orientalis 

... 345 



Page. 

Mucronella vultur 

... 

67 

Murex cingulatus 

... 

494 

fluvialilis 

... 

494 

Muscid© ... 

... 

396 

Mutilla 

382, 

383 

indostana 

382, 

383 

pondicherensis 

382, 

383 

ruficrus 

• • • « 

382 

sexmaculata 

382, 

383 

Mutillid© ... 

... 

382 

Mycalesis visala 

359, 

361 

Myctocryptus mutillarius 

• . . 

383 

Mygalomorph© 

My labris pustulata 

320, 

399 

317 

Myriapoda 

. .. 

320 

Myrmaleonid© 

... 

397 

Mysorella ... 

... 

2 , 6 

Mysoiellin© 

2 , 6 , 

121 

Myxobdella 

... 

714 

annandalei 

690, 691, 

714 


N 


Naia tripudians 
Naididfc 

Naidium pluriseta 
Nais 


26, 163, 332 
748, 750 

... 748 

750, 752 

paraguayensis ... 746, 750, 762 

paraguayensis ©quails ... 752 

* paraguayensis barkudensis 746. 751, 

752 

Nandidaj ... ... 169, 175, 204 

Narosa ... ... ... 378 

Nassidao ... ... 464, 496 

Natica ... ... ... 293 

Nelliaoculata ... ... 45 

simplex ... ... 47 

Ncmachilus 19, 168^69, 170, 172, 637, 

743 

botia ... ... 168, 175, 199 

botius ... 743, 744 

tkangjupkhulensis 28, 167, 175, 202, 

203 

manipurensis 166, 167, 175, 199 
fmonilis ... 19, 20 

multifasciatus ... ... 743 

tpraslmdi 167, 170, 176, 203, 204, 
tsikmaieueia 167, 170, 175, 201, 202 
zonaltcrnans 167, 170, 172, 175, 199, 

200 


JNematobdeUa 
•findica 
Nematura ... 
delta ... 
foveolata 
minima 

monilifera ... . 

puncticulaia 
NemeBicUuB 
montanus 
Nemocora ... 
Nomopteridic 
Neocollyria atteuuata ... 
bonelli 

bonelli divorsipes 
bouelli ortygia 
dietiucta 


... 706 

691, 706 
122, 124 
... 131 

... 132 
129, 130 
... 121 
124, 133 
... 401 

401, 402 
... 319 

... 398 

... 721 
335, 721, 722 
... 722 
... 722 

- 722 
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Neocollyris fe® 

... 722 

fuscitarsis 

... 722 

insignia 

... 722 

redtenbacheci 

... 721 

saphyrina 

.., 722 

smaragdina 

... 722 

variicornis ... 

721 

•var i e arsis 

... 721 

Neomelanien 

... 558 

Neopithecops zalmora 

360, 370 

Noothauma 

246 

tanganyikense 

221 , 226 

Nephelis bistriata 

... 703 

galhca 

... 703 

lineata 

... 703 

quadristriata 

... 703 

Nephila 

... 320 

angustata 

... 454 

Nephottetix apicalis ... 

... 318 

bipunctatus 

... 318 

Neptis eurtynome. 

353, 361 

hylas astola 353, 

354, 359, 361 

Neptunus ... 

... 326 

pelagious 

... 326 

Neripteron... 

465, 497, 498 

Nerita 

... 501 

lineata 

465, 601 

planospira 

465, 501 

tessellata 

... 465 

tessellata clypeolum 

... 465 

tessellata compressa 

... 465 

tessellata insignis 

... 465 

tessellata lineata ... 

... 465 

Neritee 

465, 500 

Neritidaj ... 

465, 497 

Neritina ... 

... 497 

aculeata 

... 465 

auriculata 

465, 498 

brevispina 

465, 500 

cliadema 

... 465 

communis 

... 465 

cornea 

465, 500 

crepidularia 

465, 493 

crepidularia exaltata 

465, 499 

crepidularia melanostoma 465, 498 


499 

exaltata 

... 499 

gagates 

... 465 

guerini 

... 465 

iris 

... 465 

melanostoma 

... 498 

pennata 

... 465 

pulligera 

... 465 

tsimoni 

465, 497, 499 

solium 

465 

squarrosa 

465, 500 

subpunctata 

... 465 

turrita 

465 

turrita semiconica 

465 

ualensis 

... 465 

variegata 

465, 500 

fweberi 

465, 499 

ziczac 

465, 500 

Neritina (Neritodryas) cornea ... 600 

Neritodryas 

465, 500 

Neuroptera 

... 316 

Nodilittorina 

464 

Nodularia ... 

503, 604 


Page. 

Nodularia contrade&s ... ... 503 


lugens ... ... 503 

Nodularia (Nodularia) bonneaudi 603 


ocoata ... 

... 603 

scobina 

603 

theobaldi 

... 604 

Nodularia ( Radiatula) lima 

... 604 

Nomia oxybeloides 381, 

382, 387, 3C4 

westwoodi 

382, 388 

Notoscolex 

... 760 

Numenius arquata 

... 327 

Nyotioorax griseus 

... 329 

Nyctipao macrops 

319, 378 

Nympbalidse 350, 

352, 359, 360 

NyBtia 

... 121 

O 

Octochsetinae 

750, 763 

Octoohaetus 

... 763 

barkudensis 

321, 746, 763 

Ocypoda macrocera 

... 726 

Odonata ... 

93, 106, 316 

Odontodactylus 

... 297 

brevirostris 

... 297 

carinifer 

307, 308 

cultrifer 

297, 307 , 308 

japonicus 

... 297 

scyllarus 

297, 308 

south welli 

... 297 

Odontodes aleuca 

... 378 

Odontomyia minuta ... 

... 393 

Odontotermes 

... 335 

Odynerus punotum 

382, 387 

Oecophylla smaragdina 

317, 381 

Oedignatha 

... 417 

scrobiculata 

... 418 

Oligochaeta 

... 745 

Olyra kempi 

... 737 

longicauda 

... 737 

Omia 

... 463 

Omphra atrata 

... 346 

brevis ... 

... 345 

complanata 

... 345 

Ompoh bimaculatus 

... 178 

Opeas 

... 315 

Ophiocephalid® 

168, 176, 207 

Ophiocephalus 

31 

gachua 

... 743 

karoourt-butleri 166, 167, 169, 176, 

208, 212 

punctatus 168, 

176, 207, 208 

Ophionea indica 

... 34'5 

Ophiusa ooronata 

320, 378 

dotata 

... 378 

mozentia 

... 378 

Opuntia ... 

... 323 

Orchostia platensis 

321, 324, 331 

Oreinus molesworthi ... 

... 734 

Orogomphus 

... 94 

Orsinome ... 

423, 448, 453 

armata 

... 448 

■J-listeri 

448, 449 

marmorea 

448, 449, 450 

phrygiana 

... 448 

vethi ... 

... 448 

Ortalidae ... 

... 396 












XXV 


Orthogonius 
fugax ... 

Orthoptera 314, 

Orthotomus sutorius ... 
Ostariophysi 
Osteobrama 
alfrediana 
belangeri 
Ostrea 

cuoulata 
folium 
gryphoides 
imbricata 
virginiana 
Ostreid® ... 

Oxylobus costatus 
Oxyopes 
Oxyopidse 
Ozobranchus 
jantseanus 
fpapillatus 
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... 346 

... 346 

316, 611, 512 
... 330 

... 178 

... 187 

... 188 
... 188 
501 
-2 
12 
02 
55 

... 502 

465, 601 
... 339 

... 419 

... 419 

... 691 

690, 691, 692 
690, 692 


465 
46 ^ 
465, f 


Pachydrobia lacustris 

... 464 

Pachygastrinae 

... 393 

Pacbygnatta 

... 423 

Pachylabra 7> 8, 9, 287, - 

476, 477, 538, 
552, 557, 558 

ampullacea 

463, 478, 479 

ampuUacea magnifica 

463, 479 

ampullacea sumatrensis 

463, 479 

ampullacea typica 

463, 479 

celebensis 

463, 479 

conica 

463, 477, 478 

globosa 

8, 557, 622 

involuta 

... 463 

javanica 

... 477 

lubrica 

... 477 

maura ...557, 558, 619, 622 

fnevilliana 

7, 8, 9, 11, 12 

scutala ... 

463, 478 

6toliczkana 

... 477 

turbinoides 

... 477 

Pacbyrrhama 

... 525 

Pachyura ... 

... 314 

PalsBmon ... 

... 537 

Paleomelanien 

... 485 

Pal pares ... 

... 397 

contrarius 

... 398 

par d us 

316, 398 

patiens 

... 398 

Palpimanidse 

... 407 

Paludestrina 

... 122 

jenkinsi 

2 

Paludestrina (Belgrandia) miliacta 

gibbosula 

... 134 

miliacea subavgulata . 

... 135 

Paludestrin© 

2 

Paludestrinidae 

... 123 

Paludina ... 

133, 287 


ampulliformis ... ... 563 

angularis ... ... 481 

bengalensis ... 267, 270 

bengalensis balteata ... 273 

bengalensis canaliculata 268, 270, 27 ], 
bengalensis dngulata 267, 546, 548 
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Paludina bengalensis gigantea ... 270 

bengalensis phaeostoma ... 270 

bengalensis polygramma 267, 479, 480 
cerameopoma ... ... 4 

chine, 'is ampulliformis ... 653 

chinensts lecythis ... ... 653 

costigera curta ... ... 6 

digona ... ... 273 

dollar is ... ... 273 

elongata ... 268, 270 

fulva ... ... ... 294 

gigantica ... 268, 270 

lecythis ... ... 653 

lecythis ampulliformis ... 553 

lineolata ... ... 480 

naticoides ... ... 294 

naticoides concolor... ... 294 

oxytropis ... ... 548 

parvula ... ... 4 

polygramma ... ... 480 

pulchella ... ... 641 

pyramidata ... ... 548 

siamensis .:. 653, 657 

siamensis burmanica 553, 556 

sumatrensis ... 479, 480 

Paludinidae ... ... 122 

Paludominae ... ... 562 

Paludomus 545, 562, 564 623, 625 

clavata ... ... 564 

conica ... 545, 562, 564, 623 

conica kopiliensis ... 564 

olivacea ... ... 464 

paludinoides ... ... 564 

tpustulosa 545, 560, 563, 619, 622, 625 
Palystes fiavidua ... ... 417 

Pancbax panchax ... ... 315 

Pandion haliaetus ... ... 325 

Pantala flavescena ... ... 316 

Panthous bimaculatus... ... 369 

Papilio aristolockiae 350, 252, 353, 355, 
357, 359, 363, 364 
demoleus 350, 352, 353, 354, 356, 

359, 365 

doson eleius ... 359, 366 

euryplus ... ... 366 

evagete ... ... 367 

hector 350,352,353,355, 357, 

359, 363, 364, 365 

nomiua ... 359,366 

polymnestor ... ... 366 

polytea 324, 349, 350, 353, 354, 

355, 366, 367, 369, 365 
polytes romulus 352, 353, 357, 358 

369, 363 ,365 
polytes romulus cyrus 352, 353, 357 

358, 359, 365 
polytes romulus polytes 352, 357, 365 
polytes romulus romulus 352, 365 
polytes stichius ... 356, 358, 365 

... 367 

... 350, 352, 359, 363 
... 516 

... 395 

...2,4,5 
4 

... 416 

... 416 

13, 14,732 


^■.euxippe 
Papilionidae 
Paradiestramme na 
Paragus serratus 
Paraqerita 
physcus 

Paraplectana maritata 
nigroanalis 

JParapsilorhynohus . 
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tParopsilorhynohus disoophorus 14, 15, 17 


tentaculatus 
Parasa hilaris 
Parata butleri 
Pardosa 

Pareronia Tiippia 
Valeria hippia 
Parnara bada 
colaca... 
guttalus 
mathias 

Passalidae _ ... 

Peotinatella burmamca 
Pectinibrancbiata 
Pedicellina cernua 
cernua glabra 
Pedipalpi ... 

Polalurinae 
Peleeypoda 
Pencettia viridana 
Penlastoma furcocercum 
Pentaslomum bifurcatum 
geckonis 
Percidae ... 
Periaeschna 

magdalenae 
Perina nuda 
Perionyx ... 
excavatus 
tmysorensis 
saltans 
sansibarious 
Pctalia ... 

Petaliini ... 

|Petralia laccadivensis 
vultur 

vultur arrnata 
Phalacrocorax oarbo .. 
fuscicollis 
javanious 
Phalangopsinae 
Pbarella ... 
Pheisgonuridae 
Pbayrea isabellina 
Pheretima 

haway ana 
heteroohaeta 
Pheropsophus curtus .. 

tripustulatus 
Phidole rhombinoda .. 
PMloganga 
Phlebotomus 
Pholadidae 
Pholcidae ... 

Phoridae ... 
Pbrygophysa mariei .. 
Pbycodos minor 
Pbysa ... 4 

Physastra ... 
badae .. 
celebensis 
•jdoopi 
minahassae 
ovalina 
sarasinorum 
stagnalis 
sumatrana 
Bumatrensis 


465, 602, 


16, 17 
... 378 

... 373 

... 418 

... 369 

360, 369 
360, 374 
360, 374 
... 374 

... 373 

... 317 

... 637 

... 619 

... 35, 63 
63 

... 320 

... 103 

, 620, 621 
... 419 


169, 175, 204 
77, 78, 79, 81, 90 
81 

... 377 

... 760 

746, 760 
746, 762 
746, 749, 760 
746, 760, 761 
75 
97, 98 
34, 66 , 57 
34, 57, 68 
34, 58 
... 328 

... 328 
... 328 

... 623 

466, 606 
317, 614 
... 109 

... 760 

746, 760 
746, 760 
... 346 

... 346 

318, 340, 381 
... 106 
319, 393 
466, 506 
... 410 

... 394 

... 475 

... 379 

73, 475, 677, 578 

474, 475 

... 475 

463, 475* 476 
... 475 

... # 475 

... 476 

463, 475 

475, 476 
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Physastra timorensis ... ... 476 

vestita ... ... 475 

Physunio supprbus ... ... 465 

Pieridae ... 351,352,355,359,366 

Pila ... ... ... 7 

conica ... ... 477 

conica oriental™ ... .... 477 

Pilsbryoconcha exilis ... ... 465 

expressa ... ... 465 

Pimelodus asperua ... ... 740 

Piscicola ... ... 321, 693, 694 

caeca ... ... 690, 694 

geometra ... ... 694 

olivacea ... 690, 693 

Pisidium ... 602, 618, 623, 624 

clarkeanum 618, 620, 624, 625 

hydaspicola ... 618, 620, 624 

aumatranum ... ... 466 

Pistia ... ... ... 536 

stratiotes ... ... 275 

Placobdella ... ... 701 

emydae ... 690, 701 

gracilis ... 690, 702 

Plagadis falcincllus ... ... 538 

Planaeschna ... ... 79 

milnei... ... ... 77 

Planorbidae 462, 463, 471, 565, 577, 620 
Planorbis ... 284, 472, 474, 577, 578, 

679, 680, 585 


brunneus 

oaenosus 

cantor* 

compressus 

corneas 

coromandelicus ... 471 

eburn&us 

exustus 463, 47! 

exustus brunneus ... 

exustus ebumeus ... 

exustus zonatus 
fontanus 
hindu 

indicus ... 463, 

merguiensis 

oriental™ 

prodivis 

sindicus 

sumatranus 

umbilicalis 

zebrinus 

Planorbis ( Hippeutis ) umbilicali 

Plan orbis ( Segmentina) calathus 
cantori 
umbilicalis 

Platycara ... 634 

lissorhnchyus 
nabuta... 
notata 

Platymetopns ftavilabris 
rugosus 

Platysternaliae 

Pleoia tergorata 

Plesiophrictus 

Plionogaster 

Plotia ... ...464,491, 

PlotoSU8 ... 

Plotus molanogaster ... 

Plumatella... 


472, 473 

... 584 

582, 583 

473, 474 

... 579 

472, 473, 580 

d.79 47S 

463, 472, 566, 579 

... 472 

... 472 

... 472 

... 584 

... 580 

463, 472, 580 
... 472 

... 472 

... 474 

... 584 

474 
*583, 584 
472, 473 
ibilicali 584 

zalathus 474 

683 
584 

. 634, 635, 663 

... 662 
... 655 

... 670 

... 344 

... 343 

... 336 

... 393 

... 404 

... 750 

464, 491, 492, 558 

... 326 

... 329 

... 321 
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Plumatella longigemmis 
.repens 
Plutellus ... 
faquatilis 
indicus 
Pogonus biroi 
hindustanus 
Polistes hebraeus 
stigma 
Polygonum 

Polyommatus boeticus 
Polytes pammon 
Polyxenidae 
Polyzoa 
Pompilidae 
Pompilus analis 
pedestris 
rothneyi 

Pongamia glabra 
Pontodrilus bermudensis 
laccadivensis 
Porina tubulosa 
Porocephalua 

bifurcatus . 

bifurcatus mediterraneus 
bifurcatus orientalis 
boulengeri 
kaohugensis 
megaoephalus 
moniliformis 
pattoni 
Potamides 

obarbonnieri 
cingulatus 
cornea ... 

fluviatilis 
micropterum 
obtuaum 
omatua 
palustris 
quadratum 
radula 
aulcatus 
telescopium 
weyersi 

Potamides (Cerithidea) obtusuB 
quadratus 

Potamides ( Telescopium) fuscum 
telescopium 
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... 321 

... 287 

... 756 

746, 749, 756 
... 757 

... 341 

... 341 

... 381 

318, 382, 387 
... 536 

360, 371 
... 356 

... 320 

... 321 

.318, 381, 382, 383 
382, 384 
... 384 

382, 384 
319, 329, 373,387 
... 747 


... 747 

34, 53 
... 163 

26 
26 
26 
26 

163, 164 
... 164 

... 163 

... 163 

... 493 

... 464 

464, 494 
... 464 

... 464 

464, 495 
464, 495, 496 
... 464 

... 464 

495 

494 
464 

493 
464 

495 
495 

494 
494 


464, 


464, 


Potamides (Tympanotonos) cingulatus 494 
fluviatilis ... ... 494 

micropterus ... ... 495 

Potamogeton 169, 636, 558, 570, 571 
pectinatus ... ... 130 

Precis almana ... ... 362 

lemonias ... ... 361 

orithyia ... ... 362 

Premna latifolia ... 356, 364 

wightiana ... ... 356 

Prionispa himalayensis ... 23 

Pristomachaerus ... ... 342 

Prodenia litura ... ... 378 

Prosobrancbia ... 463, 538 

Prothyma proxima ... ... 722 

reconciliatrix ... ... 722 

Protia ... ... ... 464 

Protodonata ... ... 107 

Protosquilla tuberculala ... 311 
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Psammophis condanarus ... 109 

Psamobiidae ... ... 466 

Psamotellina palleus ... 466 

Pseudagrion microcephalum ... 316 

Pseudamnicola ... ... 540 

Pseudecheneis sulcatus 737, 738 

Pseudeutropius murius ... 743 

Pseudooryptops agharkari ... 320 

agharkari singbhumensis ... 320 

Pseudodon bicristatus ... 465 

vondombuschianus ... 503 

Pseudophyllides ... ... 317 

Pseudosquilla ... 297, 307 

ccrisii ... ... ... 297 

c-iliata ... ... 297 

oculata ... ... 297 

ornata ... ... 297 

pilaensia ... ... 297 

stylifera ... ... 307 

Pscudovivipara hypocrites ... 556 

Psilopus ... ... ... 394 

Psilorhynchus 13, 167, 173, 182, 732 

balitora ... ... 732 

sucatio ... 731, 732,734 

tentaculalus ... 13, 14 

Psychodidae ... 319, 393 

Pterobdella ... ... 692 

amara... ... 690, 692 

Pulicaria ... ... ... 388 

Pulmonata... 315, 463, 565, 619 

Pusluhpora proboscidea ... 62 

Pyrazus ... ... ... 493 

Pyrgophysa ... ... 475 

Pythia ... ... ... 466 

imperforata ... ... 463 

pantherina ... 463,466 

plicata ... 463,466,467 

scarabous ... ... 463 

trigona ... 463,466 

undata ... 463,4Q6,467 


R 


Racliisellus 

... 315 

praeter missus 

... 323 

Radiatula ... 

604, 605 

Rodina 

... 558 

Ragmus ... 

... 609 

fflavomaculatus ... 

... 610 

importunitas 

... 509 

fmorosus 

509, 510 

pellucidus 

... 609 

Raillietiella 

26 

bifuicata mediterranea 

26 

bifurcata orientalis 

26, 163 

boulengeri 

26 

fui’coccrca 

... 26 

geckonis 

26 

indica 

26 

Rana cyanophlyctis ... 

315, 321, 332 

limnocharis 

... 537 

Rasbora buchanani 

... 187 

daniconius 

... 743 

rasbora 168, 174, 

, 176, 187, 744 

Rattus rattus 

... 314 

Rectidens gracilis 

... 465 

palombangensis ... 

... 465 
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Rectidens pressirostris 

Page. 
... 465 

sumatrensis 

465 

Retepora crassa 

69 

delicatula 

34, 69 

porceUana 

34, 59 

punctiligera 

35, 69 

ReteporeUa minor 

35, 69 

Rhadinosa girij a 

23 

laghua 

23 

Rhaphidophora 

... 514 

mulrneinensis 

... 516 

frufobrunnea 

511, 514 

Rhaphidophorinae 

514 

Rhodens amarus 

... 692 

Rhoraphaea 

... 410 

Rhynchium brunneura 

382, 386 

brunneurn carnaticum 

... 386 

Rhynchobdella 

168, 171 

aculeata 

... 205 

fdhanashorii 

168, 175, 205 

Rhynchobdellao 

690, 691 

Rhynchota 

314, 518 

Rissoa iti ••• 

... 122 

Rissoidae ... 

... 122 

R*ita • • • • • • 

29 

nta i<» »*•' 

28, 30, 198 

Rivalarioides 

261, 265 

Rohtee 

187, 188, 189 

alfrediana 

167, 174, 188 

belangeri 166, 167, 

174, 188, 189 

feae • • • ,, ■ 

... 189 

ogilbii... 

... 188 

pangut 

... 188 

ticto ... ... 

... 188 

Rutaceae ... 

... 355 

Rutelinae ... 

... 317 

S 

Salius madraspatanum 

382, 384 

perplexus 

382, 384 

Salvadora persica 

319, 355, 369 

Sarascelis raffravi 

... 407 

Sarcogrammus indicus... 

... 327 

Sarcopbagidae 

... 396 

Sason 

... 404 

Sasonichus arthrapophysis 

... 404 

Sataria 

... 2, 5 

everzardi 

6 

Saturniidae 

. 319 

Satyrinae ... 

... 350 

Scaptobdella 

... 709 

horRti 

691, 709 

Scarabinae... 

... 317 

Scarcophaga 

... 396 

Scarites arenarius 

... 339 

indus ... 

... 340 

mancus 

... 340 

pacificus 

... 339 

terricola 

... 339 

Sceliphron madraspatanum 

382, 385 

violaceum 

381, 382, 386 

Sohedoehinotermes 

71 

Schizocleitherium hajakomboensis 465 

Schizoporella auriculata 

34, 53 

biaperta 

34, 54 

brunnescons 

34, 54 


Schizoporella cecilii... 
dutertrei 

♦dutertrei foliacea 
linearis 

linearis quincuncialis 

nivea ... 

pertusa 

Sclioenobius bipunctifer 
Scincidae ... 

Sciurus palmarum 
Sclerodermi 
Scoliidae ... 

Scolopendra 

Scorpiones 

Scrupocellaria 

cervicornis 

jolloisii 

macandrei 

pilosa 

Scylla serrata 
Scytodes pallida 

Segmentina 474, 538, 565, 

caenosus 
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34, 64 
34, 55 
34, 55 
34, 54 
34, 64 
34, 54 
34, 65 
... 379 

... 160 
... 387 

... 326 
382, 383 
... 320 

... 399 

43 
34, 36 
34, 36 
34, 36 
34, 36 
... 326 

... 406 

578, 582, 
584, 585 
... 685 


calathus 463, 474, 585, 

cantor i 

kennardi 

nitidus 

siiulicus 

trochoideus 

umbilicalis 

Semiplotus semiplotus... 

Sepsidae ... 

Sepsis coprophila 

Soptaria ... 
sculpta 
suborbicularis 
tessellata 

tessellata clypeolum 
tessellata compressa 
tessellata lineata ... 

Sermyla 

Serratae 

Sesamum indicum 

Sicariidae ... 

Siliqua radiata 
winteriana 

Siluridae ... 168, 169, 

Sisyra 

indica 

Smeringopus 

elongatus 

Smittia landsborovii ... 
latiavicularia 
marmorea 
nitida 
trispinosa 

trispinosa producta 

Smittipora abyssicola ... 

Solenidae ... 

Sparassus ... 
impudicus 
lamaroki 

Spelaeoblatta 
tcaeca 
gestroi 

Spbaerium... 505, 602, 614, 
fansteni 614, 615, 617, 


620, 621, 622 
585 

463 

584 

585 

584 

585 
743 
395 
395 
501 
465 

465 
465, 501 

601 
501 
501 

464 

465, 500 
509 
406 

466 
466 

173, 178, 537 
316, 397 
... 397 

410, 419 
... 410 

34, 58 
34,58 
34, 58 
34, 58 
34, 58 
34, 58 
34, 52 

466, 506 

384, 417 
... 417 

... 416 

... 512 

611, 512, 514 
... 514 

623, 624, 631 
620, 624, 63 i 
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Sphaerium avanum 
borneense 
fceciliae 
cornea 

indicum l 


raontanum 
sulcatum 
Sphegidae... 

Sphex aurulentus 
luteipennis 
Sphingius ... 
Sphingomorpha ohlorea 


Page. 

x ... 614, 616, 631 

... 506 

466, 505 
... 616 
537, 614, 615,. 616, 618, 
620, 624, 625, 631 
614, 630 
... 616 
318, 381, 382, 384 
382, 385 
382, 385 
... 417 

orea ... 378 


Spodoptera mauritia ... ... 379 

Spongilla alba ... 316, 321, 397 

carteri ... ... 536 

Spongillidae ... ... 536 

Squilla ... 297, 299, 301, 303. 

africana ... ... 298 

annandalei ... 298, 307 

armata ... ... 298 

biformis ... ... 298 

boops ... ... 298 

braziliensis ... ... 298 

chlorida ... 299, 300 

costata ... 298,303,3 06 

decorata ... 298, 299 

desmaresti ... ... 298 

dubia... ... ... 298 

empusa ... ... 298 

fasciata ... 298, 300 

foveolata ... ... 298 

gibba... ... ... 298 

gilesi ... ... ... 298 

gonypetes ... 298,300,301 

hieroglypbica ... ... 298 

holoschista ... 298, 301 

interrupta ... ... 298 

investigator is ... ... 298 

laevis... ... ... 298 

lata ... ... ... 298 

latreillei ... ... 298 

leptosquilla ... ... 298 

tlirata 298, 303, 304, 305, 306 
mantis ... ... 298 

massavensis ... ... 298 

microphthalma ... 298, 299, 300 

fmikado 298, 301, 302, 303. 

multicarinata 298, 303, 304, 305, 306, 

307 


nepa ... 
oratoria 

oratoria perpenaa 

panamensis 

polita 

prasino-lineata 

quinquedeiitata ... 

raphidea 

rugosa 

scorpio 

scorpio immaculata 
stridulans 2 

supplex 
tenuispinis 
wood-masoni 


... 298 
... 298 

... 298 

... 298 

... 298 

... 298 

29 8, 301 
... 298 

... 298 

298, 300 
298, 300 


eganomus nodicornis 
ganopora magnilabris 
godyphus .,. 


298, 301, 302, 303 
... 298 

... 298 

... 298 

) 382, 388 

is 34,62 

,. ... 726 
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Stegodyphus sarasinorum ... 406 

Stegomyia albopicta ... ... 393 

w-alba ... ... 393 

Stenomelania 464, 489, 558 

Stenothyra 1, 121, 122, 123, 124 

128, 130, 133 


atomus 
blanfordiana 
ceylonica 
chilkaensis 
deltae... 124, 125/ 
deltae minima 
deltae minor 
ecbinata 
f oveolata 
foveolata minor 
hungerfordiana .. 
minima 125, 12 
monilifera 
nana ... 
obesula 
oriseaensis 
jornata 
perobvia 
perpumila 
puncticulata 
soluta 
strigilata 
riqona 
weyersi 

woodmasoniana .. 


125, 12 
125, 129, 1308 
... 130 

... 129 

126, 131, 132, 133 
... 132 
... 132 

125, 126 
121, 126, 132 
... 132 

125, 127 
7, 128, 129, 130 
125, 127, 133 
125, 130 


obeaula ... 129 

onseaensis ... 129, 130 

fornata ... 125, 126 

perobvia ... ... 130 

perpumila ... 134, 136 

puncticulata ... 127, 133 

soluta ... 125. 128 

strigilata ... 123 

rigona ... ... 134 

weyersi ... ... 464 

woodmasoniana ... 125, 130 

Stenothyra (Astenothyra) mUiacea 126, 

129, 130 

miliacea subangulata ... 129 

Stenothyrinae ... 121, 122, 323 

Sterna melanogaster ... ... 328 

minuta ... ... 32 8 

Stilbum cyanorum splendidum 382, 390 

Stizus vespiformis ... 382, 385 

Stomatopoda ... ... 297 

Stomonoxus platynotus ... 345 

Storena ... ... ... 409 

fbirenifer ... ... 408 

redimita ... ... 408 


Stratiomyidae 
Striatdla ... 

Strix flammea 
Suaeda multiflora 
Succinea ... 


... 393 

492, 558 
... 330 

327 

592, *693, 595 


felegantior 593, 595, 596, 597, 598, 
001, 619, 622, 623, 625 
horticola ... ... 593 

indica ... 593, 595,601 

putris ... ... 693 

rutilans 593, 595, 598, 599, 619 

semiserica 593, 594,595,699,600, 623 


Succineidae 
Suffucia cingulata 

Sulculosae . 

Symbranchidae 
Symbranchoidea 
Sympetrum fonscolombei 
Syncrossus berdmorei ... 
Synlestinae 

Synnotum aviculare ... 
contorta 

Syntomis passalis 


... 619 

408, 409 
... 465 

168, 173, 177 
... 177 

86 

... 196 

98 

34, 35, 36 
36 

... 377 
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Syrisca 
Syrphidae ... 
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417 

395 


Tabanidae 
Tabanus striatus 
Tachinidae 
Tachycines 
jadelungi 
asynamoru'? 
cryptopygius 
■fvalidus 

Tacbycines (Gymnaota) 
Tachys emarginatus .. 
orientalis 
ornatus 

Tachytes modesta 
Taia ... 243 


... 394 

... 394 

... 395 

616, 5^0 523 
611, 520 
516. 620 
... 523 


■f-validus ... • •• 625 

liycines (Gymnaota) beresowskii 522 
hys emarginatus ... ... 341 

orientalis ... ... 341 

ornatua ... ... 341 

hytea modeata ... 382, 384 

i ... 243 247, 248, 252, 254, 

261, 265, 266, 284, 293, 
621, 626, 627, 628, 629 
elitoralia 243, 253, 256, 259 

intba ... 243, 246, 247, 251, 252‘ 

256. 259, 266, 284 
naticoidea 243, 261, 294, 629, 630 
alianensia ... ... 243 

theobaldi ... ... 247 

>rcbeatia martensii... 321, 324 

broaia purpura ... ... 318 

ebia ... 464, 493, 558, 659 

shinia violae 352, 353, 359, 363 

sscopium ... 464, 493 


naticoidea 243, 261, 294, 629, 630 
alianensia ... ... 243 

theobaldi ... ... 247 

Talorcbeatia martensii... 321, 324 

Taphrosia purpura ... ... 318 

Tarebia ... 464, 493, 558, 659 

Telohinia violae 352, 353, 359, 363 

Telescopium ... 464, 493 

fuscum ... ... 493 

Tebota bambusae ... 360, 373 

Temnotaia ... 293, 621 

bhamoensis ... 294, 295 

concolor ... ... 294 

fulva ... ... 294, 295 

incisa... ... 294, 295 

Tenebrionidae ... ... 317 

Terajcolus ama'a ... ... 369 

Terebralia... ... ... 464 

Teredo ... ... ... 506 

arenaria ... 466, 506 

Teredo (Furcella) arenaria ... 606 

Terms blanda silhelana ... 369 

hecabe ... 360, 368 

libythea ... 360, 368 

silhetana ... 360, 369 

Termes ... ... ... 335 

obcsua... ... 316, 335 

Termes (Odontotermea) obesus 316, 317, 

319, 331, 394 


Terminalia arjuna 
Termitapbis 

•fannandalei 

australiensis 

circumvallata 

mexicona 

subafra 

Termitocoridae 
Termitodiscus heimii 
Termitoxenia 
Tetracanthagyna 


... 348 

71 

71, 72, 73 
71 
71 
71 
71 
71 

... 317 

319, 394 
81 


Tetragnatha 423, 424, 429, 435, 447, 450, 

453 

anguilla ... ... 424 
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Tetragnatha biseriata ... 

... 424 

celebesiana 

... 454 

ceylonica 

... 427 

chauliodus 

... 425 

fcocbinensis 

436, 442, 443 

c ulta ... ... 

... 453 

decorata 

... 454 

dolumbis 

... 425 

extensa 

... 425 

fallax ... 

... 426 

flagellens 

... 426 

j-fletcheri 

435, 440 

fronto ... 

427, 437 

geniculata 426, 

430, 431, 433, 436 
440, 441, 442, 443 

gracillima 

... 427 

gracilis 411, 423, 427, 435, 430, 


437, 439 

bamata ... 

... 427 

hasseltii 

... 428 

hasseUii birmanica 

... 428 

irridescens 

428, 429, 435 

jejuna 

... 429 

latifrons 

... 427 

leptogvatha 

... 429 

lineata 

... 429 

•flisteri 

436, 443 

lupata ... 

... 432 

fmackenziei 

428, 437, 438, 439 

mandibnlata 

411, 429, 430, 436 

437, 440, 441, 442, 446, 

♦mandibulata bidentata 440, 442 

marginata 

... 430 

maxillosa 

... 430 

minaioria 

... 429 

minax 

... 429 

modesta 

... 431 

j-moulmeinensis ... 

435, 439 

nepaeformis 

... 431 

parvula 

... 431 

puella 

432. 438, 439 

pulcbella 

... 432 

rubrivenlris 

426, 432 

serra ... 

... 433 

tsutherlandi 

430, 444 

tonkina 

... 434 

trichodes 

... 434 

tridens 

... 427 

••(■viridorufa 411, 

434, 436, 441, 446 

Tetragnathinae 

... 423 

Tetragonoderus quadrinotatus ... 347 

Tetrodon reticularis ... 

... 694 

Thalamoporella rozieri 

34, 52 

Tberaphosidae 

... 404 

Therates chenelli 

... 722 

doliertyi 

... 722 

gestroi 

... 722 

gestroi annandalei 

... 722 

hennigi 

722, 725 

obliquus 

... 722 

Theridiidae 

... 410 

Theridion ... 

410, 411 

(thorn isidae 

... 416 

Thosea cana 

... 377 

Thymallus vulgaris 

... 692 

Thyrassia subcordata ... 

... 377 

Thysanura... 

315, 316 

Tiara ( Melanoides) variabilis 485, 486 















asm 


Timonoe ... 

Page. 
... 423 

Tipulidae ... 

319, 393 

Totanus c&lidris 

... 328 

glareola 

... 327 

glottis... .... 

... 328 

Tragulus j avanicus 

... 163 

Trapa 

... 169 

bispinosa 

... 536 

Trapezoideus 602 609, 620, 621, 623 

tdhanushori 610, 611, 612, 623 

foliaceus 

609, 612 

misellus 

610, 620, 623 

peninsularia 

... 465 

Trematobdella 

... 709 

perspicax 

... 708 

Triac&nthus brevirostris 

... 326 

Triassolestes 

... 106 

Trichoptera 

... 319 

Tricondyla gounelli 

... 722 

macrodera 

... 722 

mellyi... 

... 722 

Tricula 

1, 3, 07, 68 

tgravelyi 

67, 68, 69 

montana 

3, 67, 68, 69 

montana curta 

67 

Tridaotylinae 

... 316 

Trigastrinae 

... 750 

Tringa subarquata 

... 328 

Tropidonotus 

... 109 

Truttafario 

... 692 

Trygon uarnak 

... 692 

Trypetida©^.. 

... 395 

Tubifex 

... 753 

Tubifex (Tubifex) tubife: 

746, 747, 753 

Tubificidae 

747, 748, 752 

Tubucellaria cereoides... 

34, 63 

Tubulifera 

382, 390 

JTurbinicola 

... <T, 9 

nux 

8, 9, 11, 12 

Turtur orientalis 

... 327 

risorius 

... 327 

Tylorida ... 

423, 450 

Tympanotonos 

464, 493, 494 

fluviatilis 

... 494 

microptera 

495 

Typhlops ... 

... 160 

braminus 

... 332 

diardi 

... 332 

porrectus 

... 332 

Typus permianus 

... 107 


u 


Uloboridae... 

... 405 

TJloborus ... 

... 405 

quadri-tuberculatus 

... 405 

servulus 

... 405 

XJnio crispisulcaius 

... 604 

cucumoidea 

... 465 

lugens 

... 503 

macropterus 

... 465 

radula... 

... 604 

scobina 

... 603 

stolatus 

... 405 

sumatrensis 

... 465 

theca ... 

... 609 
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UnionidBe ... 466, 602, 637, 602, 620 

621, 623 

Urogoniraus ... ... 291 


V 

Vanessa cardui ... 364,369, 362 

Varanns bengalensis ... ... 331 

JVelinda ... ... 339, 347 

fliratn... ... ... 347 

Velorila ... ... Ill, 112, 113 

cochinensis 112, 113, 114, 116. 

cyprinoides ... ... 114 

delicakila ... 112,113, 114 11S 

parvula ... 112, 114 

Venus ... ... ... H 3 

cyprinoides ... Ill, 114 

Vespa cincta ... 318, 382, 387 

Vespidae ... ... 382, 387 

Villorita ... Ill, 112 113, 117, 119, 146, 

147 

•fcornucopia ... 114, 117, 118 

cyprinoides 111, 112, 114, 115, 116 

117, 118, 119 

cyprinoides cochinensis 116, 117 

cyprinoides delicatula 117, 118 
recurvata ... ... 112 

Vincularia abyssicola ... ... 62 

Vipera russclli ... ... 332 

Vitis vitigenia ... ... 366 

Vivipara ... 236, 236, 243, 246, 246, 247 
248, 262, 264, 266, 282, 287, 
291, 293, 479, 643, 552, 563, 
556, 622, 627 

annandalei ... ... 276 

annanddlei haJophila ... 276 

bengalensis 215, 217—221, 223, 225, 
229, 231-234, 236-238, 243- 
246, 247, 248, 249, 251- 256, 
259, 263, 264, 265, 267, 269, 
270, 272, 274, 276, 279, 980, 
281—290, 480, 543, 545, 546, 
648, 549, 556, 628 
bengalensis annandalei 267, 268, 270. 

273, 276, 277, 290 
bengalensis baltcata 247, 267, 268 
270,272,273, 274, 276 
♦bengalensis colaironsis 267, 268, 

270, 275 

bengalensis doliaris 247, 267, 270, 

273, 274, 277, 
545 

♦bengalensis eburnea 267, 268, 270, 
274, 275, 276, 277, 278 
bengalensis halophila 247, 267, 270, 

277 

♦bongalensis incrassata 267, 270, 277, 

278 

bengalensis mandienBis 267, 268, 

270, 271 

bengalensis nepalensis 267 , 270, 272, 

274 

bengalensis pachydolicha 267, 270, 

277 

ceylomca ... ... 552 

ciliata... ... ... 240 

contecte 243, 249, 256, 257, 258, 259 
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Vivipara costaia laevior ... 481 

crassa ... 283, 285 

fcrassispiralis 544, 564, 619, 622, 623 
deUensis ... ... 463 

dissimilis 232, 243, 245, 246, 248, 
249, 251, 256, 259, 261, 263, 
265, 269, 285, 291, 294 
fasciata ... ... 288 

grassicosta ... ... 463 

hamiltoni ... ... 463 

helmandica ... ... 248 

fhendrici *... 463, 479, 483 

ingalsiana ... ... 463 

javanica 463, 479, 480, 481, 483 


javanica borneensis 
javanica laevior ... 
javanica moussoni 
javanica saleyerica 
javanica scalaris ... 
javanica sumatrana 
lapillorum 
Jecythis 
lineolata 

fmicrochaetophora 


463, 481, 482 
463, 481 
463, 481, 482 
463, 481 
463, 481, 482 
... 463 

246, 261, 266 
... 752 

... 480 

546, 547, 548, 


549, 550, 628 
tmicron 550, 551, 619, 622, 623 
naganensia ... 267, 543 

oxytropis 243, 246, 247, 249, 251, 
252, 255, 256, 259, 261, 263 , 
264, 265, 269, 284, 286, 291, 
537, 543, 544, 645, 646, 648, 
549, 550, 552, 553, 554, 655, 
619, 624, 626, 627, 628, 629, 

696 
... 480 

... 243 

... ... ^94 

463,479,480 
220-222, 228, 231-233, 
235, 236, 243, 249, 269, 
282, 288, 290, 291 
643, 550, 623 


polygramma 

remossii 

shanensis 

sumatrensis 

vivipara 


Viviparae bengalenscs 
Viviparae dissimiles ... 
Viviparae oxytropides... 


643, 550, 623 
543, 546, 550 
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Viviparae sindip&e ... ... 643 

Viviparidae 1»,.. 243, 244, 247-249, 261, 
256,260,264, 269, 279,291, 
293, 462, 463, 479, 537-539, 
543, 555, 619, 624, 626, 630 
Volvox ... ... ... 287 


W 


Wallacea dactyliferae 

» »i 

23 

Wallago attu 

167 

173, 178, 209 

Whitmania 

■ • • 

... 710 

laevis ... 

• ■ • 

691, 710 

pigra ... 

III 

... 710 


X 


Xenorhynchus asiaticus 

... 329 

Xiphidioceroaria 


288, 289 

Xiphidiocercariae 

• • 1 

... 288 

Xylocopa ... 


318, 389, 390 

aestuans 


382, 390 

albofaeoiata 


389 

fenestra ta 


382, 390 

ferruginea 

* • * 

390 

latipes 

9 m * 

... 389 

lunata ... 

• • • 

... 390 

rufescens 

• • • 

318, 382, 390 

tenuiscapa 

••• 

382, 389 

Z 



Zamenis constrictor 

... 

26 

gemonensis 

• •. 

26 

mucosus 

• • • 

20, 163, 332 

Zizera lysimon karsandra 

360, 370 

Zizyphus oenoplia 

... 

... 356 

Zodariidae 


... 407 

Zonabris pustulata 


... 387 

Zoobotryon pellucidus... 

35, 37, 63 

Zygoptera ... 

• »» 

93, 98, 106 
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I. MATERIALS FOR A GENERIC REVISION 
OF THE FRESHWATER GASTROPOD 
MOLLUSCS OF THE INDIAN EMPIRE. 


No. 3 . The Freshwater Genera of Hydrobiidae. 

By N. AnnandaeE, D.Sc ., F.A.S.B ., Director , and B. Prashad, 
D.Sc., Assistant Superintendent , Zoological Survey of India. 

The small size and insignificant appearance of the members of 
this family have caused them to be generally neglected, and the 
classification of the Indian forms in the official Fauna of British 
India seems to be based on no principle at all. Indeed, one of 
the genera is even placed in the Littorinidae, apparently through 
inadvertence. The recent attempt 1 2 of one of us to revise the 
species assigned to Bithynia , Leach, was not, as Mr. A. S. Kennard 
has pointed out in a letter, sufficiently drastic, for some species 
distinct from it had been retained in the genus. For these species 
the name Digoniostoma has been already a proposed. We include 
here a detailed description of this new genus. 

It will be convenient to begin our discussion of the genera 
with a key, in which we will ignore their distribution into sub¬ 
families, the diagnostic features of which are concealed in some 
species by secondary modifications in such a way that.it is some¬ 
times easier on first examination to recognize the genus than the 
subfamily. The subfamilies, nevertheless, seem to be founded on 
good anatomical as well as conchological characters. We do not 
propose at present to discuss the estuarine and maritime genus 
Stenothyra , Benson, which calls for a special revision, or the brack¬ 
ish-water species called Bythinella or Belgrandia miliacea by Nevill 3 
and Bithinella canningensis by Preston. 4 The true generic position 
of this species will be considered best in reference to Stenothyra . 

Key to the Indian Freshwater Genera of Hydrobiidae. 

I. Shell very small, thin, elongate, narrowly perforate or im* 
perforate, with the columellar callus poorly developed 
and the lip thin. Operculum thin, horny, paucispiral. 

Central tooth of radula without basal xienticulations. 

Male organ without lateral process ... ... Tncula. 

II. Shell* thick, globose, with the spire directed backwards 
and outwards, with the mouth broad and the columellar 


1 Rec. Ind. Mus. XIX, pp. 41—46 (1920). 

2 Ind. Journ. Med. Res. (paper in the press). 

3 Hand-List Moll. Ind. Mus. II, p. 52 (1885). 

4 Ann. Mag. Nat. Hist. (7), XIX, p. 216, fig. in text (1907), and Fauna 
Brit. Ind. Fyeshw.-Moll p. 66 (1915L 
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callus flattened and plate-like, occluding the umbilicus. 

Central tooth of radula with basal denticulations. 

A. Lip of shell thickened. Operculum thick, calcare¬ 
ous, concentric. Male organ with a lateral process Paranevita. 

B. Lip of shell not or slightly thickened. Operculum 

horny, spiral ... ... ... ... Lithoglypints. 

Ill. Shell more or less elongate, thick or moderately so, with the 
main axis of the spire and the body-whorl in the same 
straight line, and the mouth comparatively narrow. 

Operculum thick, calcareous. Male organ with a lateral 
process. 

A. Shell turbinate, conspicuously perforate, ornament¬ 

ed with prominent spiral ridges. Operculum con¬ 
centric externally. Central tooth of radula with a 
vertical lateral process on each side, but without basal 
denticulations ... ... ... ... Mysorella. 

B. Shell not turbinate, without (in Indian species) pro¬ 
minent sculpture. Central tooth of radula with basal 
denticulations. 


1. Shell almost trochiform, shallowly but openly 
umbilicate, ornamented with spiral incised lines. 
Operculum concentric externally 

2. Shell ovate, narrowly umbilicate or imperforate, 
with sculpture microscopic, except for a varix in 
some species. 

a. Lip of shell distinctly thickened. Opercu¬ 
lum concentric externally. 

a. Columellar callus more or less flattened 
and plate-like; no channel proceeding 
downwards from the umbilicus; inner 
lower extremity of lip rounded 
0 , Columellar callus ridge-like; a dis¬ 
tinct channel proceeding downwards 
from the umbilicus ; inner lower extre¬ 
mity of lip angulate and produced 

b. Lip of shell not distinctly thickened. 

“• Operculum concentric 
0. Operculum spiral 
i. Operculum horny 

u. Operculum calcareous ... 


Sataria. 


Hydrobioides. 


Digoniostoma. 

Bithynia. 
Amnicola. 
subgenus Am¬ 
nicola (s.s.) 
subgenus Alo- 
cinma. 


We divide these genera into four subfamilies, viz. Hydrobiinae 
(or Paludestrinae), Bithyniinae, Mysorellinae and Tithogtyphinae. 


Subfamily HYDROBIINAE. 

The representatives of this subfamily are small or minute. 
They may be recognized by their horn}’’, paucispiral operculum, 
undivided foot, unbranched male organ 1 and by the absence of 
denticulations at the base of the central tooth of the radula. 
Their shells are never thick or inflated. 


J In the European Hydrobia or Paludestrina jenkinsi males are seldom or 
never produced and the females arc parthenogenetic. See Robson, Ann. Mag. 
Nat. Hist . (9), V, pp. 425—431, pi. xv (1920). 
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Genus Tricula, Benson (1843). 

1843. Tricula , Benson, Calcutta jfourn. Nat. Hist., p. 467. 

1851. Bithinella (in part), Moquin-Tandon, Journ. Conchyliol. II, p. 

239 (footnote). 

1892. Bithinella (in part), Kobelt in Rossmassler’s Icon.. Land- u. 

Suss-wass. Moll. (2), V p. 36. 

We can find no generic difference between the shell of the 
Himalayan species on which Benson founded his genus -Tricula, 
and those assigned by most recent authors to Bithinella. Some of 
the figures published by Kobelt are very like the shells of T mon- 
tana, the type-species, and we have been able to examine a con¬ 
siderable number of European specimens. There is nothing, more¬ 
over, in Benson’s brief description of the animal to contradict this 
view. 

T montana is the only described Indian species that can be 
assigned to this genus, but we have a second from the Central 
Provinces as yet undescribed. Nevill’s Bithinella miliacea is not a 
Tricula. It is, however, an inhabitant of brackish water and need 
not be discussed here. 

Subfamily BITHYNIINAE. 

The great majority of the Indian genera and species belong to 
this subfamily, in which (except in Amnicola ) the operculum is 
thick and calcareous, the male organ has a lateral appendage, the 
foot is simple (as it is in all Indian genera of the family) and the 
central tooth of the radula is provided with several basal denti- 
culations. 


Genus Bithynia t Leach (1818). 

1920. Bithynia (in part), Annandale, Rec. Ind. Mas. XIX, p. 41. 

In the recent notes on the Indian species of the genus Bithy¬ 
nia by one of us, certain characters in the mouth of the shell were 
overlooked. These, as Mr. A. S. Kennard suggests in a letter, 
for reconsideration of the generic position of cerameopoma and 
other true Indian species. For these the new name Digoniostoma 
has recently been proposed. There can be no doubt, however, 
that the Kashmir forms assigned provisionally to B. tentaculata 
(Linne) and B. troscheli (Paasch) have been placed in the correct 
genus. In Bithynia the lip of the shell is sharp and not at all 
thickened and the columellar margin is narrow and ridge-like. 

The type-species is Helix tentaculatus, Linne. 


Genus Hydrobioides, Nevill (1884). 

1885. Hydrobioides (subgerms of Bithynia ), Nevill, Hand-List Moll . 
Ind. Mus. II, p. 42. 

1918. Hydrobioides , Annandale, Rec. Ind. Mus. XIV p. 117. 

1920. Hydrobioides , id., ibid., XIX, p. 4-|. 



4 


Records of the Indian Museum. 


[Vol. XXII, 


Fully formed shells of this genus are easily distinguished from 
those of Bithynia by their thickened lip and much broader and 
flatter columellar margin. The channel leading from the umbilicus 
is also practically absent. 

The type-species is Fairbankia ? (an Bithynia ?) turrita , Blan- 
ford, a form with a very narrow elongate shell. The genus is 
Burmese. Mr. Kennard tells us that he has seen a fossil (tertiary) 
species from the Loess of Lei Chung, west of Shun Le-fu, N. China. 

Genus Paranerita, Annandale (1920). 

1920. Paranerita (subgenus of Hydrobioides), Annandale, op. cit ., p. 

45 - 

The structure of the animal and operculum in P. physcus , 
the only known species, is too close to that of Hydrobioides to 
permit of its expulsion from the Bithyniinae, but that of the shell 
is perhaps too different to allow its retention in the genus. 

P. physcus is only known from the Shan Plateau in Upper 
Burma. 

Genus Digoniostoma, Annandale (1920). 

1920. Bithynia (in part), Annandale, op. cit., p. 41. 

1920. Digoniostoma, Annandale, Ind. Journ. Med. Res. (in the press). 

The shell of this genus differs from that of the true Bithynia 
in the structure of the mouth. The lip is somewhat thickened, 
though usually less so than in Hydrobioides , and more or less lami¬ 
nate. It is produced and angulate at the inner lower extremity. 
The columellar callus is broad and stout and as a rule distinctly 
laminate, but not so flat as in Hydrobioides. Otherwise the two 
genera are closely related. 

The type-species is Paludina cerameopoma, Benson, a common 
and widely distributed Indian mollusc. 

Genus Amnicola, Gould and Haldeman (1841). 

This genus is American and is distinguished from the other 
Bithyniine genera by its horny, spiral operculum and by the pre¬ 
sence of only a single denticulation on each side of the base of the 
central tooth of the radula. Hutton’s Paludina parvula 1 must be 
assigned to it provisionally as he says, “Operculum horny,” and 
Hanley and Theobald 1 2 say that the shell is that of an Amnicola’, 
but the species needs further investigation. It was found near 
Chaman, which is now on the Northern Afghan frontier of Balu¬ 
chistan, and is not represented in the collection of the Indian 
Museum. Mr. G. C. Robson has kindly informed us that the oper- 
cula are no longer present in the two specimens figured by Hanley 
and Theobald, originally from Hanley’s collection, and now pre¬ 
served in the British Museum. 


1 Journ. As. Soc. Bengal , XVIII, p. 655, pi. ii (1849). 

2 Conch. Ind., p. 61, pi. cli, figs. 8, 9 (1876). 
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The type-species of the genus is A. porata, Say, from Massa¬ 
chusetts, United States of America. 

Subgenus Alocinma, Annandale and Prashad (1919). 

1919. Alocinma (subgenus of Amnicola), Annandale and Prashad, 

Rec. Ind. Mus. XVIII, pp. 23, 24. 

1920. Alocinma, Annandale, ibid., XIX, p. 43. 

This subgenus was recently established for A. sistanica and 
its Indian and Mesopotamian allies. Its distinguishing characters 
are noted in the two papers cited above. 

The type-species of Alocinma is A. sistanica , Annandale and 
Prashad. 


Genus Sataria, Annandale (1920). 

1920. Sataria, Annandale, Rec. Ind. Mus. XIX, pp. 45, 46. 

The genus Sataria was recently established for the species 
described by Blanford as Bithynia everzardi from Mahableshwar in 
the Satara district and from Khandalla in the Poona district of the 
Bombay Presidency. The shell is almost trochiform, ornamented 
with spiral incised lines, and is shallowly but openly umbilicate. 
The operculum is calcareous and externally marked with strong 
concentric ridges. The radula resembles that of Bithynia , but has 
blunter denticulations and there is a quadrate process on the disc 
of the central tooth. 

5. everzardi is the. only known species of the genus. 

Subfamily LITHOGLYPHINAE. 

The shells of this subfamily are among the very few fresh¬ 
water forms that have the main axis of the spire not quite in the 
same straight line as that of the body-whorl. This, with their 
globose outline and plate-like columellar callus, gives them an 
almost neritiniform appearance. The true diagnostic features of 
the subfamily are, however, to be found in the structure of the 
operculum (see key) and possibly in that of the male organ, about 
which there is some conflict of evidence; their shell-characters are 
closely analogous to those of the genus Paranerita, which we see 
no reason to separate from the Bithyniinae. 

Genus Lithoglyphus, Miihlfeldt (1821). 

1821. Lithoglyphus, Miihlfeldt in Sturm’s Fauna {fide Kobelt). 

1892. Lithoglyphus, Kobelt, op. cit., p 28. 

Lithoglyphus martahanensis , the only species known from the 
Indian Empire, seems to be, so far as can be judged from the shell 
only, a normal species of the genus, to which the Chinese L. lili- 
putanus } Gredler, certainly belongs. 

The type-species of the genus is L. eburneus, Mag. v. Miihl- 
feldt. 
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Subfamily MYSORELLINAE. 

Genus Mysorella, Godwin-Austen (1919). 

1919. Mysoyella, Godwin-Austen, Rec. Ind. Mus. XVI, p. 431. 

1920. Mysoyella, Annandale, Rec. Ind. Mus. XIX, p. 46. 

In the second paper cited above, one of us has recently dis¬ 
cussed the relationships of the genus and the subfamily and we 
have nothing to add to this account. 

The genotype is Paludina cos'tigera var. curia, Nevill. There 
are two local races of the only known species, the typical form from 
the plains of the southern part of the Madras Presidency atid Ceylon, 
and the variety o.r subspecies curia from the Mysore Plateau. It 
is possible that the latter will ultimately be regarded as a distinct 
species. 



II. MATERIALS TOR A GENERIC REVISION 
OF THE FRESHWATER GASTROPOD 
MOLLUSCS OF THE INDIAN 
EMPIRE. 

No. 4. The Indian Ampui,lariidae. 

By N. AnnandadE, D.Sc., F.A.S.B., Director, and B. Prashad, 
D.Sc ., Assistant Superintendent, Zoological Survey of India. 

The Indian species of this family present great difficulties to 
the systematise A large number of species have been described, 
but between many of them annectant forms occur and some of 
them exhibit considerable individual variability. Hitherto all 
have been placed in a single genus, which has been variously 
called Ampullaria , Pila and Pachylabra , but recently one of us 
has expressed the belief 1 2 that Reeves A mpullaria nux was prob¬ 
ably worthy of generic distinction. Unfortunately very little is 
yet known of the anatomy of this species, but both the shell- 
characters and those of the radula certainly offer conspicuous 
differences from those.of Swainson’s Ampullaria globosa (the type- 
species of both Pila , Bolten and Pachylabra , Swainson) and its 
allies. Indeed the only difficulty in the way of granting generic 
rank to A nux lay in the existence of the form referred to by 
Neviir z as “ Ampullaria nux, var. (? n. sp.)” As we have been 
able to examine the radula of this form and find that it belongs 
to the normal Pachylabra- type, while that of A nux shows distinct 
differences, we now feel justified in regarding the latter as the 
genotype of a new genus, for which we propose the name Turbini- 
cola in reference to its habits. We describe this genus here and 
also the apparently intermediate form, which we regard as an 
undescribed species, calling it after Nevill, Pachylabra nevilliana. 

Genus Pachylabra, Swainson. 

The shell is dextral, 3 large or very large, moderately thick, 
with a short globose spire and itself subspherical or broadly but 
irregularly ovoid. Its mouth is large but not greatly expanded^ 
with a complete or almost complete but not very prominent peri¬ 
stome, and with the outer lip as a rule slightly thickened. The 
columellar callus is never expanded or incrassate. The sculpture 


1 Annandale, Journ . NaL Hist . Soc . Siam IY r , p. 2 (1020). 

2 Nevill, Hand List Moll. lad. Mus . II, p. 4 ( 1 885)- 

3 Abnormal sinistral shells occur very rarely. 
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is never prominent and the surface of the shell always has a 
smooth appearance. The periostracum is of some olivaceous tint, 
often with dark spiral bands. The interior of the shell is pale but 
still more frequently with dark spiral bands. 

The operculum is thick and testaceous with an outer horny 
layer, more or less flame-shaped in outline. It exhibits no trace 
of spiral sculpture, but bears on the internal surface a large elongate 
sculptured scar. Its nacre is polished but not iridescent. 





Fig. i Radular teeth of Ampullaridae, X 50. 

A. Pachylabra globosa. 

B. Pachylabra nevilliana. 

C. Turbinicola mix. 

The radida .—Owing to the poor figures published by Troschel 1 2 
and Fischer* great confusion has been caused as to the exact struc¬ 
ture of the radular teeth of Pachylabra. One of us has recentty 
(loc. cit.) figured the radular teeth of some of the Siamese species. 
We now figure those of P. globosa , the type-species of the genus. 
Without giving a detailed description we may note that the 
marginal teeth have three denticulations, of these the middle one 
is the largest and best developed and is always sharply pointed, 


1 Troschel, Gebiss der Schnecken , I, p. 88, pi. vi, fig - . 5 (1856—1863). 

2 Fischer, Man. Conchy h'ol. p, 736, fig. 505 (1887). 
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while the outer one is usually much reduced and may even be 
absent. The lateral teeth have five cusps, of these the third or 
central one is the largest and the innermost cusp is very much 
reduced. 

Soft parts. —The right epipodial lobe is prominent and well 
developed. The inhalent siphon, which is formed by the left 
epipodial lobe, has, when contracted, the form of a prominent fold, 
forming part of a circle, but with its extremities widely separated. 
When expanded it is funnel-shaped and much broader than long. 

Type-species.—Ampullaria globosa, Swainson. 

Geographical Range and Habitat. —The genus is found all over 
the Oriental Region except in mountainous country. No recent 
species are known from the Punjab, but sub-fossil remains have 
been found in the Salt Range. At present no characters are known 
by which African species can be distinguished from Asiatic forms. 

The species are found in ponds, rice-fields and backwater 
swamps in which there is abundant subme rged vegetation of a 
succulent kind. 

Turbinicola, gen. nov. 

The shell is dextral, comparatively small, regularly ovate and 
less globose than in Pachylabra. Its mouth is relatively high and 
narrow. The outer lip is thin, the peristome is complete and the 
callus of the columellar region is, though narrow, flat and porcel¬ 
laneous. The umbilicus is closed. 

The operculum is precisely like that of Pachylabra. 

The radula has the following peculiarities : the lateral cusps of 
all the teeth are reduced, while the main cusp is extremely large 
and broad forming a scoop-like organ, more particularly on the 
laterals and the marginals. Only two cusps remain on the laterals 
and marginals and the inner cusp is vestigial, while the outer is 
expanded and obliquely truncate. We figure the radular teeth of 
the type-species, with that of P. nevilliana for comparison. 

The soft parts have not been studied in detail, but it has been 
noted that the foot is short, broad and rounded behind and with 
the antero-lateral angles but slightly produced. 

Type-species.—Ampullaria nux , Reeve. 

Geographical Range and Habitat.— Only known from the 
northern part of the Western Ghats in the Nasik and Poona dis¬ 
tricts of the Bombay Presidency. 

The type-species lives on rocks in small pools in mountain 
streamlets. The peculiar structure of its radular teeth doubtless 
permits it to scrape the algae from stones or to scoop up mud 
containing nutritious substances. 


Turbinicola nux (Reeve). 

1856. Ampullaria nux , Reeve, Conchologia Iconica X, Ampullaria, pi. 

xxviii, fie. 132. , , , _ , t j \ c 

1876. Ampullaria mix, Hanley and Theobald, Conch. Ind., pi. cx\. g. 
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1877. Ampullaria nux (typical), Nevill, Cat. Moll. Ind. Mas. Fasc. E., 
p. 5. 

1885. Ampullaria nux, id., Hand List Moll. Ind. Mus. II, p. 3 * 

1918. Ampullaria nux, Annandale and Prashad, Rec. Ind. Mus. XVI, 
pp. 149, 150, pi. v, fig. 8. 

The shell is very small compared with other species of the 
family (not more than 30 mm. high), and has 4 \ whorls. The 
apex is bluntly pointed and the first whorls, which are always 
slightly eroded, are minute. The third whorl is much larger but 
shallow, band-shaped and much narrower than the body-whorl. 
Its outlines are feebly convex. The suture is linear and slightly 
impressed; the whorls are not or, very slightly flattened outside 
it. The body-^horl is narrowly heart-shaped with the upper 
extremity nearly straight and the lower pointed and turned in¬ 
wards , its outer outline as seen from above forms a regular curve 
and is relatively short, while the inner outline is long and sinuate. 
The whorl as a whole is by no means greatly swollen. The aperture 
is oblique, rather narrow and pyriform. It extends upwards for 
at least f of the height of the shell. The incrassate columellar 
margin is narrow and is joined to the upper lip above by a thin 
porcellaneous deposit; it is considerably produced below the um¬ 
bilicus, which is closed or rimate. The aperture as a whole pro¬ 
jects outwards from the body-whorl and also forwards below the 
umbilicus. In the latter region the surface of the whorl slopes 
inwards and forwards. The surface has a matt appearance owing 
to the minute sculpture which consists of minute longitudinal and 
spiral lines crossing one another very regularly and closely, and of 
coarse longitudinal sinuate striae. The periostracum is of a pale 
yellowish olivaceous tint with ill-defined longitudinal streaks of a 
darker shade, and in some shells obscure narrow spiral bands of a 
pale brownish colour can be detected on the external surface. The 
mouth is pure white, but the interior of the shell is sometimes 
tinted with brown. 

The outline of the operculum resembles that of the mouth. 
The external surface is slightly concave and is covered with a deli¬ 
cate brown periostracum. The scar on the internal surface is rela¬ 
tively large; it is divided longitudinally by a narrow ridge and sur¬ 
rounded completely by a groove, its sculpture is lobose. The 
nacre has a pinkish tinge. 1 

The characters of the radular teeth 2 are well shown in the 
figure. Unfortunately we have no detailed description of the 
animal. The following notes on its colouration were made from a 
living specimen at Khandalla. The foot and mantle are yellowish, 


1 Reeve’s original figure and description are somewhat misleading. The 
former gives the impression, owing to the position of the operculum, that the outer 
lip is thickened, while the description, in stating- that the columellar lip is unusally 
callously reflected, does not indicate that it is in close apposition to the surface of 
the shell. 

2 1 he figure of the radular teeth, in our paper cited already, is rather poor 
It was unfortunately drawn from worn out teeth and does not show their real 
characters. 
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tinged and clouded with black above; the free edge of the mantle 
is bright yellow. The tentacles are leaden grey on the dorsal sur¬ 
face, paler at the base and below. The eye-stalks are bright 
yellow. 

Geographical distribution .—The species is only known from 
small streams near Khandalla and Igatpuri (Poona and Nasik dis¬ 
tricts) in the Western Ghats and from altitudes between 2500 and 
3000 feet. 

We may now give a description of the new species Pachylabra 
nevilliana. The shell characters are so similar to those of T nux 
that we can best do so by means of a short comparison. 



Fig. 2 .—Photographs of the type-shell of Pachylabra nevilliana, natural 
size. 


Pachylabra nevilliana, sp. nov. 

1877. Ampullaria nux, var. (? n. sp.), Nevill, op. cit., p. 5. 

1885. Ampullaria nux, var. (? n. sp.), id., op. cit., p. 4. 

The species is considerably larger, stouter and more globose 
than T nux, the spire is more swollen, the body-whorl more trans¬ 
verse, the aperture broader above, the suture more oblique and 
the sculpture of the shell coarser and less regular. The external 
colour is deep chestnut, with which the interior is also tinged. 
The peristome is white. The scar of the operculum is relatively 
smaller and its central ridge broader and flatter. 

We have extracted the radula from one of the shells examined 
by Nevill, which have been in Calcutta for at least 60 years, but 
still in several instances contain the dried animal in a fairly good 
state of preservation. 

Type- specimens. —No. M 11864/2 Z. S. I. {hid. Mus.) 
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Measurements of shells (in millimetres). 



T nux. 

P nevilliana. 

Total height 

26 

23 

17 

35 

37 

! 34 

Maximum diameter 

20*5 

19 

I 4‘5 

28-5 

33 

2 9'5 

Oblique height of mouth 

18 

16*5 

13*5 

25-5 

27 

2 5’5 

Maximum diameter of 

10 

8-5 

7 

16 

16 

14*5 

mouth. 








Locality .—The specimens are labelled, in writing on each shelb 
as being from Tranquebar, which is on the east coast of Southern 
India, and it is stated in the old catalogue of the A.S.B. collection 
that they were collected by Captain Lewis. Nevill, however, was 
of opinion that the t( locality can only be accepted with considerable 
reserve.” We have seen no other specimens, but Nevill’s doubt as 
to the provenance of the type-series was probably due to his 
belief in its apparent specific identity with T nux. 





III. NOTES ON FISHES IN THE INDIAN 

MUSEUM. 

i. On a New Genus of Fish closely resembling 

PSILORHYNCHUS, MCCLELLAND. 

By Sunder Lal Hora, M.Sc., Research Assistant , Zoological 

Survey of India. 

While sorting out the fish of the genus Garra in the unnamed 
collection of the Indian Museum, I happened to mistake the speci¬ 
men described below for one of Garra. On closer examination it 
has turned out to be an interesting species of a new genus, which 
I propose to describe in this paper. 

Parapsilorhynchus, gen. nov. 

The new genus consists of small hill-stream Cyprininae closely 
resembling Psilorhynchus , McClell., from which it differs in the 
following characters:— 

(i) There are two blunt, cylindrical barbels on the snout in 
the new genus, while in Psilorhynchus barbels are absent. 

(ii) In Psilorhynchus the air-bladder 1 is always more or less 
reduced, while in this genus it is large and is of the normal Cyprinid 
type. 

(iii) In Psilorhynchus the upper lip is exposed, and the lower 
lip, though it may be glandular, is never prominent, while in 
Parapsilorhynchus the upper lip is concealed by a fringed, plicate, 
labial fold which is densely covered with minute tubercles; the 
lower lip is very prominent, and usually there is either an indica¬ 
tion of or a rudimentary disc behind it. 

(iv) In Parapsilorhynchus the origin of the dorsal is almost 
opposite to that of the ventrals, while in Psilorhynchus it is in 
advance of the ventrals. 

Of this genus I regard Psilorhynchus tentaculatus , Annand., 4 
as the type-species. I assign to it also the new species described 
below. While dealing with the genus Psilorhynchus in a recent 
paper, I provisionally included Dr. Annandale’s species in it, but 
the discovery of the second species in the same range of mountains 
makes it desirable to lay stress on the differences between the 
forms found in the north-east of India, and those inhabiting the 
hills in the western part of Peninsular India. Dr. Annandale tells 


1 Hora, Rec. Ind. Mas. XIX, p. 209 (1920). 

<l Annandale, Rec. Ind. Mas. XVI, pp. 128-129 (1919). 
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me that he considers these forms to be probably convergent; but 
in describing Psilorhynchus tentaculatus preferred not to set up a 
new genus on a monot} r pic basis. 

My new genus has some points in common with Garra ; the 
main characters that distinguish it from this genus are the follow¬ 
ing:-— 

(i) The presence of two characteristic blunt barbels in a posi¬ 
tion .quite different from that in any species of Garra with two 
barbels. 

(ii) The gill-openings extend to the ventral surface, whereas 
in Garra they are usuall}'’ restricted to the sides. 

(iii) In Parapsilorhynchus the mouth is very small, while in 
Garra it is usually much wider. 

Parapsilorhynchus discophorus, sp. nov. 

D. 2/6. V 7. A. 7. P. 16. 

This is a small-sized fish, with the back moderately elevated. 
The dorsal profile rises gracefully from the tip of the snout to the 
origin of the dorsal, beyond which it slopes imperceptibly down to 
the base of the caudal fin. The ventral surface is somewhat 
flattened and its profile is almost straight and horizontal. The 
length of the head is contained 4^ times, the depth of the body 
near the origin of the dorsal fin 4|- times, and the length of the 
caudal fin 3^ times in the total length without the caudal fin. The 
eyes are of a moderate size and are situated slightly nearer to the 
posterior margin of the operculum than to the end of the snout; 
their diameter is contained 3I times in the length of the head, 
twice in the interorbital width and 1^ times in the length of the 
snout. The gape of the mouth is times the diameter of the 
eye. The head is short and narrow; its greatest width is con¬ 
tained ij times in its length. There are definite rows of open 
pores on the sides and upper surface of the head and also along 
the opercular borders on the under surface. The greatest height 
of the caudal peduncle is equal to its length. The vent is situated 
in the beginning of the last fourth of' the distance between the end 
of the snout and the base of the caudal fin. There is a pair of 
short barbels on the snout. The barbels are thick and stumpy 
and are not pointed distally; they are situated ventrally, a short 
distance behind the anterior end of the snout and are partly visi¬ 
ble from above. There is a deep groove on either side running 
from the base of the barbel to the angle of the mouth. The mouth 
is small and crescentic, and is situated on the ventral surface con¬ 
siderably behind the anterior end of the snout. The upper labial 
fold is long and fringed and is covered with minute tubercles. 
The lower lip forms the anterior free border of the mental disc and 
is studded with fairly big tubercles. The labial fold tapers towards 
the angle of the mouth and partially covers the lateral borders of 
the lower lip. The most significant point about this species is the 
presence of a small, rudimentary disc behind the lower lip. The 
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disc consists of an oval callous portion in the middle, with its 
longest diameter at right angles to the length of the fish and a well- 



D. 

Parapsilorhynchus discophorus , sp. now 

A. Lateral view of the type-specimen, X 2. 

B. Dorsal surface of head of the same, X 3. 

C. Ventral surface of head of the same, X 3. 

D. Anterior part of the ventral surface of head of the same, X 9. 

defined tubercular border anteriorly, but becoming obscure behind. 
The opercular borders meet a short distance behind the mental 
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disc. The scales are small and are totally absent from the ventral 
surface, there are 34 scales along the lateral line and 9 rows 
between the bases of the dorsal and the ventral fins. The dorsal fin 
is f- as high as the depth of the body below it; it is situated nearer 
to the base of the caudal than to the end of the snout and its 
origin is equidistant from the nostrils and the base of the caudal. 
The origin of the ventrals is almost opposite or slightly behind 
that of the dorsal fin. The pectorals are shorter than the head 
and are separated from the ventrals by a considerable distance. 
The caudal is forked and both the lobes are pointed. The ventrals 
are provided with a short fleshy appendage. The air-bladder is of 
the normal Cyprinid type. 

The sides and the upper surface of the head are dusky; while 
the ventral surface is white. There is a dark bar across the dorsal 
fin near its free border and a short black bar at the base of the 
caudal 

Type-specimen. —F. 9952/1. Zool. Survey of India (Ind. 
Mus.). 

Locality. —Only one specimen was obtained by Dr. F. H. 
Gravely at Pophli in the Vashishti valley, in the Western Ghats, 
Ratnagiri district, Bombay Presidency, at an altitude of 400 ft. 


Measurements in millimetres. 


Total length excluding caudal 

33 *o 

Depth of body in front of dorsal 

8-o 

Length of head 

. 8*o 

Width of head 

6*5 

Diameter of eye 

. . 2*2 

Length of snout 

• 3*3 

Interorbital width 

4 ’ 5 

Gape of mouth 

3*0 

Length of caudal peduncle 

5*5 

Least height of caudal peduncle 

5 *° 

Height of dorsal fin 

6*5 

Length of pectoral 

7*5 

Length of ventral 

6*5 

Length of anal 

5 *o 

Length of caudal 

8*5 

Distance of vent from end of snout 

24*0 


The new species is closely related to Parapsilorhynchus tenta- 
culatus (Annand.), recently described from the adjacent Poona 
and Satara districts of the Bombay Presidency. The fundamental 
points of resemblance are the presence of two short, stumpy and 
blunt barbels on the snout and also the presence of a well-defined 
air-bladder. The species are also alike in having a narrow and 
pointed operculum which is sharply marked off and bluntly 
truncate above. In both the species there is a black bar across 
the dorsal and a black spot at the base of the caudal fin. The 
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general facies in the two is similar as is also the position of the 
mouth and the structure of the labial fold. The points of differ¬ 
ences are, however, numerous and important. In a well-preserved 
specimen of P. tentaculatus a small pad can be made out just be¬ 
hind-the bilobed lower lip, while in the new species there is a 
distinct callous disc and the lower lip is not bilobed. In P. dis- 
cophorus the ventral surface is more rounded and is absolutely 
devoid of scales, the head is shorter and narrower and the eyes 
are distinctly visible from below. The two species also differ in 
proportions and number of scales. The paired fins in P. disco- 
phorus are not so expanded as in P. tentaculatus and are not pro¬ 
vided with muscles on their ventral aspect. 




IV NOTES ON FISHES IN THE INDIAN 

MUSEUM. 


II. On a new species of Nemachilus from the 

Niegiri Hiees. 

By Sunder Uae Hora, M.Sc., Research Assistant, 
Zoological Survey of India. 

In this paper I give a description of a small loach, obtained by 
Dr. N. Annandale from the Bhavani River in the Nilgiri Hills. The 
species is easily distinguished from all previously known by the 
peculiar moniliform band of black pigment on either side. 


Nemachilus monilis, sp. nov. 

D. 3/7. P. 10. V 8. A. 2/5. C. 19. 

In this little loach the head and body are slightly de¬ 
pressed and are almost flat on the under surface; the dorsal 
profile rises from the tip of the snout to the base of the dorsal fin 
beyond which it is almost straight; the ventral is straight 
and horizontal throughout. The head is sharp and bluntly pointed; 
its length is contained four times in the length of the body 
without the caudal. The height of the head near the occiput 
is less than its greatest width and is half the length of the 
head. The length of the caudal fin is equal to the length of 
the head and the depth of the body near the origin of the dorsal fin 
equals its width. The eye is large and its diameter is contained 
almost four times in the length of the head; it is dorso-lateral 
in position and is invisible from below. The length of the snout is 
greater than the post-orbital length of the head and is almost 
twice the diameter of the eye. The interorbital width is 1*3 times 
the diameter of the eye. The nostrils are situated consider¬ 
ably nearer to the eye than to the tip of the snout. Close to the 
antero-inferior border of the orbit there is a short pad-like process 
covering a pit ; it is probably a secondary sexual character of the 
male. There are three pairs of long, thread-like barbels ; 
the longest is twice the diameter of the eye. The mouth is an 
inferior, crescentic opening bordered by well-developed promi¬ 
nent lips. The upper lip is raised into a short proboscis in 
the middle and the lower lip is interrupted in the same region. 
The origin of the dorsal fin is nearer to the base of the caudal than 
to the tip of the snout; it is higher than the depth of the 
body below it. The veniral commences almost below the dorsal 
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and is likewise in the posterior half of the body. The pectorals are 
shorter than the head and are separated from the ventrals by 
a considerable distance. The ventrals do not reach the anus which 
is situated in the beginning of the last third of the distance 
between the origin of the ventral and the anal fins. There 
is a prominent tube running from between the bases of the 
ventrals backwards and posteriorly ends as the opening of the 
anus. The caudal fin in emarginate; the- lobes are subrounded 
and equal. The height of the caudal peduncle is slightly less 
than its length. 




b 



c 


Nemachilus monilis, sp. nov. 

а. Lateral view of type-specimen X 

б . Ventral surface of head of sameX2. 
c. Dorsal surface of head of sameX 2. 


Nemachilus monilis possesses a characteristic colouration and 
can be easily distinguished from the rest of the species in the genus. 
There is a well-developed moniliform black band along the lateral 
line in the middle of the body from the base of the caudal fin 
to the tip of the snout, interrupted by the eye in its course; 
those of the two sides meet across the tip of the snout anteriorly. 
The last of the component spots in the series is more prominent. 
The band is continued as a black streak along the middle of the 
caudal fin; otherwise the body is of a dirty white colour 
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somewhat infuscated along the back. The fins are whitish and 
some of the barbels are streaked with black. 

Type-specimen :—F 9981/1 Zoological Survey of India 
( Ind. Mus.) 

Locality :—Two specimens of this species were collected by 
Dr. N. Annandale in August 1918, at the edge of the Bhavani 
River, 10 miles from Mettupalaiyam, near the base of the 
Nilgiri Hills at an altitude of 1,800 ft. 


Measurements in millimetres. 

A B 


Length of fish excluding caudal 

50 0 

25-0 

Length of caudal. 

12-5 

6*o 

Depth of body near origin of dorsal 

r 5 

37 

Length of head 

12*5 

7 *o 

Depth of head . 

60 

3*6 

Width of head . 

7 5 

4 * r 

Diameter of eye 

3-0 

i*8 

Length of snout .. 

5'5 

2*8 

Interorbital width 

37 

2*5 

Length of caudal peduncle 

T 6 

4*0 

Minimum height of caudal peduncle 

. 6-6 

3*4 

Longest ray of dorsal 

9-0 

4*5 

,, „ of anal 

7*8 

3*6 

Length of pectoral 

9 ‘° 

5*5 

,, of ventral 

8-5 

4 *° 




V. NOTES ON CRYPTOSTOME BEETLES. 
By S. Mauuk, Professor of Zoology, Calcutta University. 


I published two papers on the Cryptostome beetles of the 
Indian Museum in this Journal, (i) in Vol. IX, Part II, June 1913, 
page 105, and (2) in Vol. XI, Part V, September 1915, page 367. In 
July, 1919, I published in the Fauna of British India series a com¬ 
plete review of the Cryptostome beetles of India, Burma and 
Ceylon, so far as they were known up to that date. In this work 
the results of my study of the material of these groups sent to me 
from the Indian Museum were incorporated. It will therefore be 
unnecessary to report separately on that collection. I shall, how* 
ever, give here a list of types and cotypes of Hispinae and Cassi- 
dinae deposited in the Indian Museum. 

The following is the list:— 


Hispinak. 


Macrispa krishnalohita, Mauhk 
(cotype). 

Anisoderopsis nigra, Maulik (type 
o f ?). 

Leptispa rufithorax, Maulik (co- 
type). . „ . 

Prionispa himalayensis, Maylik 
(type). 

Wallacea dactyliferae, Maulik 
(cotype). 

Downesia ratana , Maulik (cotype). 

Monochirus sthulafttndus, Maulik 
(type). 

Rhadinosa laghua, Maulik (type). 

Rhadinosa girija, Maulik (type). 


Asawangiilia cuspidata, Maulik (co¬ 
type). 

Dactylispa krishna, Maulik (type). 
Dactyiispa peregrina, Maulik (type). 
Dactylispa harslia, Maulik (type). 
Dactylispa sadonensis, Maulik (type). 
Dactylispa bindusara, Maulik (type). 
Dactylispa lohita, Maulik (type). 
Dactylispa variabilis, Maulik (type). 
Dactylispa pitapada, Maulik (cotype). 
Dactylispa asoka, Maulik (cotype). 
Dactylispa kamarupa , Maulik (type). 
Dactylispa parbatya , Maulik (type). 
Dactylispa kunala, Maulik (type). 


Cassjdinae. 


Epistictia fulvonigra, Maulik 
(type). 

Aspidomorpha chandrika , Maulik 
(type). 

Cassida stupa, Maulik (type). 
Cassida belliformis, Maulik (type). 


Cassida cherrapunjiensis , Maulik 
(type). 

Cassida circurndata var. dentata, (type 
Maulik of var.). 

Chirida hina , Maulik (type). 

Chirida binduta, Maulik (cotype). 


During the European war (1914-1919; I was unable to commu¬ 
nicate with workers on these groups except Dr. R. Gestro of the 
Genoa Museum. But since the publication of my book I have 
been in correspondence with Dr. F. Spaeth. As a result I find it 
is necessary to publish certain notes on the Cassidinae. 

Dr. Spaeth informs me that Hoplionota modesta , Wagener, is 
found only in the Philippine Islands. The author wrongly re- 
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ported it from India Orientalis.” It is synonymous with H 
chapuisi , Spaeth and nitida , Weise, but has priority over both. 

Epistictia viridimaculata var. trivandrumensis , Maulik, is the 
same as Epistictia reicheana, Guer. When I proposed the variety 
I had not discovered the type of reicheana in the British Museum. 

According to Spaeth Aspidomorpha spaethei Maulik=d in- 
uncta , Boh. 

Aspidomorpha jusconotata, Boh., is found only in the Philip¬ 
pine Islands. 

Laccoptera quadrimaculata var. plagiograpta, Maulik— L. fruh- 
storferi, Spaeth. 

Spaeth’s Chirida mystica (December, 1919) falls as a synonym 
of Qh. novemkalankita (July, 1919). 

According to Spaeth Cassida pauxilla, Boh.=C. conspurcata , 

Boh. 



VI UN UNGUATUUDE NOUVEAU PARA¬ 
SITE D’UN BATRACIEN. 

Par E. Gedoeest. 

Parmi desmateriaux parasitologiques re^us de l’Indian Museum 
de Calcutta et comprenant essentiellement des larves de dipteres, 
nous avons trouve un objet d’un particulier interet, dont nous 
donnons la description ci-apres. 

Eongueur : 3*6 mm., 1 argeui maximum : 0*83 mm. 

Ee corps est cylindroide, a face ventrale aplatie, a face 
dorsale fortement bombee ; 1* extremite anterieure est attenuee 
aux depens des faces dorsale et laterales, de telle sorte que la 
face ventrale s’etend sans deviation jusqu’a l’extreme limite 
anterieure du corps ; 1’ extremite posterieure est attenuee progres- 
sivement et uniformement sur toutes ses faces et se termine par 
deux lobes coniques lateraux, a axes divergents. Ee tegument est 
blanc, plus ou moins transparent. 

Ea tete vue- par la face ventrale presente un contour trian- 
gulaire a sommet legerement tronque. Pres de celui-ci s’ ouvre la 
bouche, mediane, orbiculaire. Au-devant de celle-ci et sur le bord 
anterieur de la tete, on voit deux petits appendices papilliformes 
lateraux, qui represented les deux renflements antennaires ; en 
arriere de la bouche sont disposees deux paires de crochets, 
ceux-ci occupent les angles d’une figure trapezoidale a grande 
base posterieure , ces crochets sont simples, hyalins, legerement 
jaunatres, et proeminents au niveau d’un mamelon leur servant 
de gaine et accoste a droite et a gauche d’ un mamelon plus petit 
hemispherique. Ees crochets anterieurs sont plus petits que les 
posterieurs ; ils sont ecartes l’un de T autre de 450M, les posterieurs 
de 720/% ceux-ci etant situes a 140/x, en arriere des premiers. 
A la face dorsale de la tete on observe en avant du niveau occupe 
par la paire anterieure de crochets une paire d’appendices papilli¬ 
formes et plus en arriere a la hauteur de la paire posterieure de 
crochets la cuticule se souleve a droite et a gauche en un renfle- 
ment vesiculaire hemispherique. 

Ee corps est forme de 25 anneaux comptes en arriere de la 
paire posterieure de crochets, le 25® anneau etant constitue par 
les deux lobes divergents de T extremite bifi.de du corps, eutre 
lesquels s’ouvre l’anus. Ee relief des differents anneaux est en 
general peu accuse. Ee pore genital se trouve situe au sommet 
d’un mamelon median, court et epais, vers les3 e -4 e anneaux du 
corps. Ee deuxieme anneau porte lateralement de chaque c6te 
une petite papille ventrale. 

Par ces caracteres, cet organisme se range dans la famille des 
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Linguatulides et plus particulierement dans le genre Raillietiella 
Sambon, 1910, dont il represente une espece nouvelle, caracterisee 
surtout par ses petites dimensions et pour laquelle nous proposons 
le nom de Raillietiella indica. Mais ce qui fait tout l’interet de 
cette observation, c’est que ce parasite a ete rencontre dans le 
poumon d’un Bufo melanostictus et constitue par consequent le 
premier exemple d’un Iyinguatulide parasite d’un Batracien. 

Iye genre Raillietiella renferme actuellement les especes sui- 
vantes:— 

1. Raillietiella furcocerca (Diesing, 1835). 

Syn. : Pentastoma furcocercum Diesing, 1835. 

Pentastomum bifurcatum Diesing, 1850. 

Porocephalus bifurcaius Shipeey, 1893. 

Porocephalus boulengeri Vaney et Sambon, 1910. 

Raillietiella boulengeri Sambon, 1910. 

H6tes : Amphisbaena alba Gray. 1844.. 

Drymobius bifossatus Radde, 1820. 

Zamenis constirctor Linn6, 1766. 

Boa constrictor Linne, 1758. 

Boa imperator Daudin, 1803. 

Coluber melanoleucus Daudin, 1803. 

2. Raillietiella bifurcata var. orientalis (He?t, 1915), 

Syn. : Porocephalus bifurcatus var. orientalis Hett, 1915. 

Hfites : Zamenis mucosus I.iNNfe, 1766. 

Naia tripudians Merrem, 1820. 

3. Raillietiella bifurcata var. mediterranea ('Hett, 1915). 

Syn. : Porocephalus bifurcatus var. mediterraneus ett, 1915. 

H6te : Zamenis gemonensis Laurenti, 1768. 

4. Raillietiella geckonis (Diesing, 1850). 

Syn. : Pentastomum geckonis Diesing, 1850. 

Raillietiella geckonis Sambon, 1910. 

H6te : Un gecko de Siam (probablement Gecko verticillatus I.aur- 
enti, 1768). 

5. Raillietiella indica (Gedoelst, 1921). 

H6te : Bufo melanostictus Schneider, 1799. 



VII. NOTES ON THE OCCASIONAL AB¬ 
SENCE OF THE PAIRED FINS IN 
FRESH WATER FISHES, WITH SOME 
OBSERVATIONS ON THE TWO APODAL 
GENERA CHANNA, GRONOW AND APUA, 
BL YTH 


By Sunder Lal Hora. M.Sc ., 

Research Assistant , Zoological Survey of India. 

WTfley 1 has recently referred to the absence of the ventral 
fins in a male specimen of Amia cal-va and urges the necessity of 
recording such observations as they are likely to throw some light 
on f< natural mutations amongst fishes.” In the course of my 
studies on the freshwater fishes of India, I have come across 
a few “ mutations ” of this nature and I take this opportunity of 
bringing them to notice. 

(i) While examining a large collection of fish made in Manipur 
by the Manipur Survey party and myself, I found a specimen of 
Barilius barila (Ham. Buch.), in which both the ventral fins were 
totally absent. The abnormal specimen was captured in Khurda 
stream hear Thanga, with a large number of normal specimens. 
It does not seem to have suffered any disadvantage on account of 
the absence of the ventrals. There is no external mark or scar to 
show that the condition is the result of an accident or injury. 
The proper place of the origin of the ventrals is completely covered 
with scales. Comparison of the arrangement of the scales in 
a normal and the abnormal specimen is shown in figure i ( a ). 

Dissection of the body wall in the region of the pelvic fins 
under a high power of a binocular microscope, by stripping the 
different layers one by one, revealed no irregularity of arrange¬ 
ment and no trace of the pelvic girdle was found. 

The total length of the abnormal specimen including the 
length of the caudal fin is 94 mm., while the average length of 
the species is about 125 mm. 

(ii) In the Manipur collection I found another interesting 
specimen of a new species which I call Barilius dogarsinghi , in 
which the ventral fin of the left side was absent. The place of 
origin of the ventral fin is here also covered with scales. In a 
normal specimen there are four scales between the bases of the 
ventrals. They are longer than the rest and are more pointed 
posteriorly; they are arranged in such a way as to form a sheath 
on the inner side of the bases of the ventrals. In the abnormal 


1 Willey, Proc. Zool. Soc. London, pp. 89—yo (1920). 
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specimen there are no special scales in the region of the ventrals 
and the arrangement of these is not interrupted on the left side 
It is rather interesting to note that on dissection oi tins 
region the fin muscles and the girdle of the right side only were 
found to be present, while on the abnormal side no trace of either 

the muscles or the girdle was observed. , 

The abnormal specimen is 62 mm. in length and was collected 
in the Etok stream near Chanderkhong with eleven other normal 
specimens of the same species. The average length of the species 

is 85 mm. . . .. , 

(iii) In a specimen of another new species, Nemachilus hang- 



Text-fig. 1.—Normal and abnormal specimens of Barilius barila (Ham. 
Buch.) 

1. Normal specimen X 2. 2. Abnormal specimen X 2. 

a=Lepidosis in the region of the ventrals. 


jupkhulensis, the ventral fin of the right side is lacking. Even the 
fin on the other side is not normal. It is distorted in such a way 
that there appear to be two fins, one immediately behind the 
other. In the anterior portion of the abnormal fin there are three 
rays while in the posterior only four. In a normal specimen there 
are in all six to seven rays in the ventral fin. There is no indica¬ 
tion that the absence of the ventral fin is due to any accident or 
injury The abnormal specimen was collected in a small hill 
stream near Bishenpur, Manipur. It is about 43 mm. in length 
which is the average length of the species. 

(iv) The most interesting specimen is that of Rita vita (Ham. 
Buch.), in which the pectoral fin of the right side is absent. The 
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specimen was collected by Mr. Hamid Khan in the Ravi River 
near Lahore. He noticed this abnormality and presented the 
specimen to the Government College Museum, Lahore. I am in¬ 
debted to Prof. George Matthai for lending me the specimen from 
the above Museum and for allowing me to dissect it for study 
of the skeleton and the musculature of the abnormal region. 

The pectoral fin in the genus Rita is a characteristic structure, 
as it is provided with a very strong spine. The spine is almost as 
long as the length of the pectoral girdle. The fish does not seem 
to have suffered as regards its size; its length including the length 
of the caudal fin is 32 6 cm., which is the average length of the 
species at Lahore. 

Correlated with the absence of the fin, the various muscles, 
associated with it are either absent or have undergone considerable 
degeneration. The abductor and adductor muscles ( e , /) are total¬ 
ly absent. Of the muscles (a , b, c, d ), which control the move¬ 
ments of the spine, a and d are not represented, while the other 
two, b and c, are greatly reduced. An accessory nodule of bone 
was found in the course of the greatly reduced muscle of the ab¬ 
normal side. I am unable to understand its significance as the 
structure is not represented in the muscle of the opposite side or 
in other normal specimens. 

The shoulder girdle of the abnormal side is considerably short¬ 
er in width than that of the opposite side. The primary girdle 
{fi g.), consisting mainly of the scapular and coracoid bones, is 
either altogether absent on the abnormal side or has so fused with 
the secondary investing bones of the girdle as to be quite indistin¬ 
guishable from them. Consequently the canals (c', c") for the pas¬ 
sage of the muscles of the spine are wanting,.and this to a certain 
extent may account for the absence or degeneration of the muscles. 
The deep groove ( a.g .), for the articulation of the condyle at the 
base of the spine, formed by the cubito-humeral process ( h) and 
the clavicular element (s.g.) is represented on the abnormal side 
only by a notch (n) in the cubito-humeral process. 

The degeneration of the muscles of the right side and the 
abnormalities in the skeleton of this region indicate that the ab¬ 
sence of the fin is not due to any recent accident or injury. It 
seems quite probable that all the abnormalities noticed above are 
the direct or indirect result of the absence of the primary shoulder- 
girdle of the abnormal side; this will also account for the absence 
of the right fin. The musculature was probably affected second¬ 
arily, while the reduction in the secondary girdle is chiefly due to 
the disuse of the associated structures. 

In almost all such abnormalities, it has been pointed out that 
the growth of the fish is not effected by them. It is only after 
careful examination that these abnomal forms can be separated 
from nortnal specimens netted with them. 

Abnormalities of this nature have been regarded as con¬ 
genital variations. Willey (op. cit.) regards them as mutations and 
comes to the conclusion “ that the presence or absence of such deep- 
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T ext-fig. 2.—Musculature and skeleton of the pectoral girdle in an abnormal 
specimen of Rita vita (Ham. Buch.). 

1. Muscles of the pectoral fin seen from above. 

2. Muscles of the pectoral fin seen from below. 

3. Skeleton of the pectoral arch seen from bel o\v. 

a = muscle attached above the base of the condyle of the spine. This pulls 
the spine outwards thus expanding the fin ; b — muscle that pull s the spine in¬ 
wards, thus folding the fin ; c = pulls the spine outwards ; d = folds the fin ; 
e = abductor muscle ; f= adductor muscle; g ='nodule of bone ; h = cubito- 
humeral process ; a.g.— articular groove; p.g. = primary should er girdle; s.g. 
=.secondary shoulder girdle ; n — notch in the cubito-humeral process ; 5 = 
spine ; c\ c" = canals for the passage of muscles. 
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seated characters is linked up with their use or disuse, and that 
they do not necessarily dwindle away to vanishing point, but may 
simply drop out of the factorial system.” Eigenmann and Cox, 1 2 
who have recorded the absence of the ventrals in Ameiurus natalis , 
consider this character as a prepotent variation and suggest that 
“ it is possible that some of the genera of fishes without ventrals 
have arisen from such prepotent variants, . . ’’Brindley,* who 
noticed the absence of the ventrals in a specimen of the White 
Bream ( Abramis blicca , Bloch.) observed “that the defect is con¬ 
genital and not the result of accidental injury. . . ” Too much 
importance seems to have been attached to the variations in the 
germ-plasm especially when dealing with such cases of abnor¬ 
malities. Dr. N. Annandale suggests, and I agree with him, that 
such abnormalities may be the result of some injury to the anlagen 
of the ventral or the pectoral fins in the developing embryo. 
There is, however, very little material available at present to come 
to any satisfactory conclusion. 

I will how briefly deal with the two Indian genera of fresh¬ 
water fishes that are distinguished from their nearest relatives by 
the absence of the ventral fins. These are Channa, Gronov. and 
Apua, Blyth. The genus Channa , which was hitherto known from 
Ceylon, the Philippines, China and Japan, has recently been record¬ 
ed from Burma by Chaudhuri. 3 According to both Gunther 4 * and 
Day 6 this genus is distinguished from Ophiocephalus , Bloch., by 
the absence of the ventral fins and the pyloric or coecal appen¬ 
dages. In the original description of the genus b}? 1 Gronovius 6 the 
only significant phrase is (< Ventrales nulice .” I have examined 
two species of Channa , one described by Chaudhuri {op. cit.) and the 
other contained in Dr. N. Annandale’s Chinese collection. In both 
these species pyloric appendages similar to those of Ophiocephalus 
are present. The only character, • therefore, that distinguishes 
Channa from Ophiocephalus is the absence of the ventral fins. The 
occasional absence of the ventrals has been regarded in other 
genera as an abnormality or a case of genital variation; but in 
Channa this character seems to have become permanent, for large 
series of specimens with the ventrals absent have been collected 
from the same locality. Moreover, no species of Channa has been 
described having the same specific characters as any known species 
of Ophiocephalus. Some people attribute the absence of the ven¬ 
trals to the habits of these fishes, but how far this is true I have no 
evidence to judge at present. 

It is otherwise in the case of the second genus, Apua , which 
was described from two specimens and has not been recorded since. 
Vinciguerra 7 doubted the existence of Apua and referred his spe- 


1 Eigenmann and Cox, Amer. Naturalist, XXXV p. 33 (1901). 

2 Brindley, Proc. Zool. Sue. London , pp. 108—109, pi. x (1891). 

3 Chaudhuri, Pec. Ind. Mus. XVI, p. 284 (1919). 

4 Gunther, Cat. Brit. Mus. Fishes HI, pp- 4.68 and 483. 

6 Day, Fishes of India, II, p. s 368. 

6 Catalogue of Fish in the British Museum , p. 99 (1854). 

7 Vinciguerra, Ann . Mus. Civ . Stor. Nat. Genova , XXIX, pp. 348-491 1889). 
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cimens to Acanthophthalmus from which Blyth’s genus is distin¬ 
guished chiefly by the absence of the ventral fins. I have carefully 
examined the two unique type-specimens preserved in the Indian 
Museum and a large series of fresh specimens of Acanthophthalmus 
pangia from Manipur. I do not find any trace of the ventrals or 
of accidental injury in the former. -Moreover, I cannot distinguish 
Blyth's specimen from Acanthophthalmus pangia except by the 
absence of the ventrals. I am, therefore, led to believe that the 
specimens of Apua were abnormal and that the genus Apua can¬ 
not stand distinct from Acanthophthalmus. 

I conclude, therefore, that the cases of Apua and Channa are 
not to be considered parallel. Channa has been found by numer¬ 
ous collectors at many different places over a very wide area and 
the ventrals are invariably absent. Apua , on the other hand, has 
only once been collected and only two individuals were then found. 

I have carefully dissected a specimen of Channa burmanica, 
Chaudhuri, and have not been able to find any trace of the pelvic 
girdle. 



VIII. REPORT ON A COLLECTION OF 
BRYOZOA FROM THE BAY OF BENGAL 
AND OTHER EASTERN SEAS. 

By Alice Robertson, Ph.D. 

The collection of bryozoa here reported upon was sent me by 
Dr. Annandale, Superintendent of the Museum at Calcutta, India. 
It consists of bryozoa obtained, for the most part, at various 
points on the coast of India and from various depths in the Bay 
of Bengal and vicinity. Both shore and deep water species 
are included, the bathymetric range varying from a few to several 
hundred fathoms. 

The specific identification is accompanied with one or two 
synonyms only, referring both to a description and a plate, the 
endeavour being simply to make the identification intended unmis¬ 
takable. In case the plate referred to is not easily accessible, or 
in those instances in which new species are described, drawings are 
given together with a description. No attempt has been made to 
give a complete synonymy, the authority adopted being that of 
Miss Jelly (1889). Any departure from this has been chiefly 
on the authority of Waters, especially as given in his recent papers 
on the Red Sea (1909) and the Zanzibar (1913) faunas. 

This collection contains representatives of forty-five genera 
and ninety-five species. Of these nine species and one variety are 
thought to be new to science. Two genera, Kinetoskias and 
Farciminaria, are of special interest, since not only are they from 
abyssal depths, but also while possessing undoubted characteristics 
of these two genera, the two species by which they are represented 
possess other characters which link them to other but probably 
related genera in a manner not hitherto shown. Considerable 
interest attaches to certain membraniporas found in brackish 
waters. Three such are considered new to science. Their mem- 
bran iporidan character was early recognized but certain other 
characters were extremely puzzling, and it was not until the work 
of Stoliczka (1869) on M bengalensis was discovered that their 
true nature was revealed. Judging from the work done by 
Dr. Annandale on brackish water forms together with these river 
species of Membraniftora , India abounds in brackish water vari¬ 
ational forms of much interest. 

Considerable difficulty has been encountered in this investiga¬ 
tion since the writer has been unable in most cases to secure 
actual specimens for comparison. My thanks are specially due 
to Professor Trevor Kincaid in so cordially lending the facilities of 
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the Department of Zoology and of the Library of the University 
of Washington for the furtherance of this work. 

List of Species treated. 

i. Aetea truncata, Lands- 37. Smiitipora abyssicoia, Smitt. 


borough 

2. Synnotum aviculare, Pieper. 

3. Catenaria lafontii, Aud. 

4. Scrupocellaria cervicornis , 

Busk. 

5. ,, jolloisii, Aud. 

6. „ pilosa , Aud. 

7. i} macandrei , Busk. 

8. Canda retiformis, Pourtales. 

9. Caberea lata , Busk. 

10. Diploecium simplex , Kirk. 

11. Bugnla neritina, Linn. 

12. ,, ,, var. minima , 

Waters. 

13. Beania ostia, sp. nov. 

14. ,, conferta, MacG. 

15. Kinetoskias arabianensis , sp 

nov. 

16. Farciminariaandamanensis, 

sp. nov. 

17'. Cellaria salicornoides. Lamx. 

18. Farcimia oculata , Busk. 

19. Flustra cribriformis, Busk, 

go. ,, rizophora, Ortmann. 

21. Membranipora cervicornis , 

Busk. 

22. ,, curvirostns, Hincks. 

23: ,, incrustans , Waters. 

24. ,, lacroixii , Aud. 

25. ,, perfragilis , MacG. 

26. ,, simplex , Busk. 

27. ,, tehuelcha , D’Orb. 

28. ,, „ var. intertu¬ 

ber culaia, W aters. 

29. ,, trifolium var. m- 

wor, Hincks. 

30. „ spinostoma, sp. nov. 

31. „ amoyensis , sp. nov. 

32. „ devinensis, sp. nov. 

33* „ hugliensis, sp. nov. 

34. Megapora ringens , Busk. 

35- Steganopora magnilabris, 

Busk. 

36. Thalamoporella rozieri, Aud. 


38. Cribrilina radiata . Moll. 

39. „ punctata y Hassall. 

40. Microporella ciliata , Pallas. 

41. „ distoma , Busk. 

42. „ impressa, Aud. 

43. „ malusii , Aud. 

44. ,, yarraensis, Waters. 

45. Porina tubulosa, Norman. 

46. Tubucellaria cereoides , Bll. 

and Sol. 

47. Schizoporella auriculata, 

Hassall. 


48. 


biaperta , Michelin. 

49. 

> 

brunnescens, Ort¬ 

mann. 

50- 


*ecilii, Aud. 

5 1 - 

5 ) 

linearis , Hassall. 

5 2 - 


„ form quincun- 
cialis , Hincks. 

53- 

yy 

nivea, Busk. 

54- 

yy 

pertusa , Esper. 

55- 

y y 

dutertrei, Aud. 

56. 

yy 

„ var. foliacea, 


nov. 

57. Lepralia adpressa, Busk. 

58. „ depressa, Busk. 

59. ,, feegeensis, Busk. 

60. „ turrita , Smitt. 

61. Escharoides occlusa, Busk. 

62. Petr alia laccadivensis, sp. 

nov. 

63. „ vultur , Hincks. 

64. „ „ var. armata , 

Waters. 

65. Smittia landsborovii , John¬ 

ston. 

66. ,, marmorea ) Hincks. 

67. ,, nitida, Verrill. 

68. ,, trispinosa, Johnston. 

69. ,, „ var. pro - 

iwcta, Thornely. 

70. ,, latiavicularia, Kirk. 

71. Retepora delicatula, Busk. 

72. ,, porcellana , MacG. 
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73. Reiepora punctiligera , Ort- 

mann. 

74. Reteporella minor , Ortmann. 

75. Haswellia australiensis, Has- 

well. 

76. Adeonella jap mica, Ort¬ 

mann. 

77. ,, platalea , Busk. 

78. marginata , sp. nov. 

79. Lagenipora costazii, Aud. 

80. ,, tuberculata , MacG. 

81. Holoporella aperta, Hincks. 

82. ,, trident iculata, Busk. 

83. ,, mammillata , Busk. 


84 Cupularia canariensis, Busk. 

85. Crisia sp ? 

86. Filisparsa tubulosa , Busk. 

87. Idmonea atlantica , E. Forbes. 

88. ,, gracillima , Busk. 

89. Entalophora raripora , d’-Orb. 

90. Lichenopora Yadiata , Aud. 

91. Do mopora truncata Jameson. 

92. Alcyonidium mytili, Dalyell. 

93. Amathia semiconvoluta, 

Waters. 

94. Zoobotryon pellucidus, Eh- 

renberg. 

95. Pedicellina cernua , Pallas. 


Abbreviations used in text-figures. 


avicularium. 
av.ar. avicularian area. 
av.zoe. avicularian zooecium. 
b.f. break joint. 
ba.sp. basal spine. 

c/w.r. chitinous rim. 
de.mus. degenerating muscle. 
de.poly. degenerating polypide. 
m&. embryo. 
fer.zoe. fertile zooecium. 

/. lobe. 

lat.sp. lateral spine, 
wws. muscle. 

nu.zoe. nutritive zooecium. 

00. ooecium. 

o^.zoe. ooecial zooecium. 


op. operculum. 
op.r. opercular rim. 
o/).s/>. opercular spine. 
p. pore. 

ped.aif. pedunculated aviculari¬ 
um. 

pi. plate. 

Pr. process. 

pri.mo. primary mouth. 
re.ele. reproductive elements. 
ses av. sessile avicularium. 
sh. sheath. 

sp.av. spatulate avicularium. 

st. stomach. 

t.ba. tubular base. 

um. umbo. 

zoe. zooecium. 


Cheieostomata. 

1. Aetea truncata, Eandsborough. 

Aetea truncata, Robertson, I 9 ° 5 > v °t 2 > n0, 5 > P- 2 4 ^i pi- * v > 5 > 6. 

A mere fragment growing on a piece of shell together with 
other Bryozoa. Obtained on the Pearl Banks, Ceylon, depth 
unknown. This species seems to be a northern form which has 
strayed south. It is present as a shore form on the coast of 
Alaska, has been obtained on a holdfast at Ea Jolla, California, at 
a depth of two fathoms, and is reported from Zanzibar at eight 
fathoms. 

2. Synnotum aviculare, Pieper. 

Synnotum aviculare, Hinfcks, 1886, ser. 5, vol. 17, p. 257. 

Synnotum aviculare . Robertson, 1905, vol. 2, no. 5, p. 286, pi. xiv, figs. 

84, 85. 
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Mr. Waters (1913) criticises my identification of S. aviculare 
obtained from the coast of California, considering that the species 
there obtained is S. contorta. After examining the specimen from 
Madras Harbour I am the more inclined to the opinion that the 
California species is identical with the species in this collection 
and that both are S. aviculare. A piece of a colony growing with 
B. neritina obtained from Madras Harbour ; also found at a depth 
of 6 to 8 fathoms, growing on cinder at the entrance to Palk 
Straits. 

3. Catenaria lafontii, Audouin and Savigny. 

Catenaria lafontii, Harmer, 1902, vol. xlvi, p. 305, pi. 17, fig. 49. 

Obtained at three stations in Madras Harbour, dredged at 
from 6 to 8 fathoms ; also at Mergui, Burma. 

4. Scrupocellaria cervicornis, Busk. 

Scrupocellaria cervicornis, Busk, 1852, pt. i, p. 24, pi. Ixii. 

Common in Madras Harbour art depths of from 4 to 6 
fathoms, obtained also at the entrance to Palk Straits and at 
Mangalore, west coast of India. 

5. Scrupocellaria jolloisii, Audouin and Savigny. 

Scrupocellaria jolloisii, Waters, 1909, p. 132, pi. 10, figs. 5-10. 

A common species in this vicinity obtained at several local¬ 
ities : Mangalore, Gaspar Straits, Malay Archipelago and Mergui, 
Burma. Also dredged at depths of from 30 to 24 fathoms off the 
Ganjam coast and at station 387 (off C. Negrais, Burma, 
i5°25' N., 93°45' E.) at depths of from 49 to 40 fathoms. 

6. Scrupocellaria pilosa, Audouin and Savigny. 

Scrupocellaria pilosa, Waters, 1913, p. 478, pi. lxviii. figs. 3, 4. 

Found growing on cinder at depths of from 6 to 8 fathoms, 
at the entrance of Palk Straits. 

7- Scrupocellaria macandrei, Busk. 

Scrupocellaria m.acandrei, Busk, 1852, pt. i, p. 24, pi. xxiv, figs. 1-3. 

Dredged at 31 fathoms at Mangalore, west coast of India. 

8. Canda retiformis, Pourtales. 

Canda retiformis, Waters, 1913, p. 479, pi. Ixix, figs. 1, 2, 6. 

Obtained at the Andamans growing on coral; also at station 
287 (Arabian Sea, 2i°8'3o" N. 65°47' E.) and dredged at 34 
fathoms in 8i°r6 / E., 6°oi' N. 

9. Caberea lata, Busk. 

Caberea lata, Busk, 1852, pt. i, p. 39, pl. xlix. 

Obtained off Ganjam, east coast of Madras Presidency, at 
24 to 30 fathoms. 
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io. Diploecium simplex, Kirkpatrick. 

Diploecium simplex Kirkpatrick, 1888, ser. 6, vol. i, p. 73, pi. vii, fig. 1. 

Zoarium consisting of many branches composed of relatively 
short internodes, the whole forming bushy tufts 25 or 30 mm. 
in height. Internodes separated by 
chitinous joints which form in place 
of the two distal zocecia of the in¬ 
ternode, and consisting commonly 
of eight zooecia although varying 
in number from four to twelve. 

Branching dichotomous. Zocecia 
arranged ip. pairs, back to back, each 
pair at right angles to the preced¬ 
ing pair (Fig. 1) , tubular, some¬ 
what wider in the middle. Zooecial 
wall delicately calcareous, and regu¬ 
larly porous. Orifices rounded above 
with a sinus on the lower margin. 

Ooecia porous, somewhat flattened, 
dosed by the operculum, lower 
margin curved so that the orifice of 
the fertile zooecium is larger than 
that of an ordinary zooecium. In 
older parts of the colony the rim 
of the ooecia is somewhat thickened, 
due probably to increased calcifica¬ 
tion. 

The species here identified differs 
slightly from that described by 
Kirkpatrick, notably in the greater 
size of internodes and in the shape 
of the ooecio-zooecial orifice. The 
latter is thought to be an import- FlG< t —Diploecium simplex Kirk, 
ant difference, perhaps of specific x 4 °- 

value. For the present, however, 

these differences will be considered mere variations of the original 
species. This species is a puzzling one and it is doubtful, as Kirk¬ 
patrick remarks, just where it belongs in the present classifica¬ 
tion of the bryozoa. 

Obtained at station 47, off mouth of Godaveri R., 5-6 fathoms. 
Probably dredged or taken in tangles, judging from the condition 
of the material. Miss Thornely reports this species from the 
Andamans at 17 fathoms. 

11. Bugula neritina, Ipnnaeus. 

Bugula neritina , Waters, 1909, p. 135, pi. xi, figs. 1-3. 

Abundant in Madras Harbour, often growing in large masses with 
hydroids and other bryozoa ; in one instance entangled in Zoobo- 
tryon pellucidus. Dredged at depths varying from 4 to 6 fathoms. 
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12. Bugula neritina, var. minima, Waters. 

B. neritina, var. minima , Waters, 1909, vol. xxxi, p. 136, pi. ii. figs. 4, 7. 

Small piece of a colony dredged at 31 fathoms, 21 miles S. W 
by W of Mangalore, west coast of India. 


13. Beania ostia, sp. nov. 

Zoarium forming a flat lace-like mass growing on old pieces 
of bone. Zocecia boat-shaped, each connected with its neighbour 
by four tubes of approximately equal length (Fig. 2). Aperture 
occupying the whole or almost the whole of the front. Five short 
spines at the distal extremity. In a few instances there are but 
four spines, the margin between the second and fourth being 
raised, much curved and bounded by a strong chitinous rim. 



This is thought to represent the ocecium {<%.). In one instance 
only has an avicularium been found, although many zooecia have 
been examined. Unfortunately the r^iaterial became dry before it 
could be studied, and hence very brittle. On a few zocecia there 
are indications of the remains of an avicularium but nothing that 
can be positively so regarded. Avicularium small, pedunculated, 
situated at one side near the base of the aperture. 

Obtained at Gopalpore, east coast of India, dredged at depths 
of from 25 to 28 fathoms. 


14. Beania conferta, MacGillivray. 

Beania conferta , MacGillivray, 1886, vol. xxii, p, 130, pi. I, fig. 5. 

A minute quantity growing with F oculata on a worm tube, 
obtained at Gaspar Straits, Malay Archipelago. 
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15. Kinetoskias arabianensis* sp. nov. 

Zoarium incomplete, consisting of a single stem with a few 
branches at the distal end and breaking into a number of rootlets 
at the attached end. The stem is composed of a number of radical 
tubes, and of zooecia which are smaller and stiffer than the zooecia 
of the distal branches, the two forming a stalk or stem which is 
probably flexible in the natural state but sufficiently rigid to hold 
the crown of branches two or more inches above the ocean-floor. 
That the substratum in which this specimen grew is similar to that 
usually described for Kinetoskias is shown by the globigerina and 
other shells, and grains of sand adhering to the finest rootlets. The 
branches at the distal end consist of zooecia in two series, the 
zooecia of each series forming an acute angle with the zooecia of 
the other. 

The adult or nutritive zooecia (Fig. 3, A) are very long and 
may be considered to consist of two parts or regions, the zooecia 
proper ( zoe .) and the tubular base ( t.ba .) more or less independent 
of the former, and into which the polypide does not extend. 
Indeed, the connection between it and the main body of the 
zooecium is easily and frequently broken, in which case the tubular 
portion remains attached to the zooecium from which it sprang, 
while the main portion is lost. Outlining each zooecium and thus 
strengthening the rim is a chitinous border. At the point of 
union of the zooecium proper and the basal prolongation, the 
chitinous rim is frequently bent inward forming a weakened 
place or break joint (6./.). At the distal end of the zooecium the 
chitinous margin grows thinner and there forms a blunt point. 
The wall of the zooecium is delicate and transparent, the orifice is 
formed by the opening of a broadly semicircular lip bounded by a, 
heavy chitinous bar. Both sessile and pedunculated avicularia 
occur. At the dorso-lateral angle of each zooecium there is a 
sessile avicularium ( ses.av .) with a mandible curved at the extre¬ 
mity and fitting into a chitinous groove. This avicularium is seated- 
on a distinct area on the dorso-lateral wall to which the strong 
mandibular muscle is attached and which is outlined by a delicate 
rim (C, av.ar.). These avicularia frequently break off, in which 
case the area is exposed. On a few zooecia only were frontal 
pedunculated avicularia found, attached to the lower inner margin 
(B, ped.av.). These have an extremely short peduncle, but the 
avicularia are relatively large. Through the transparent wall of 
the zooecium the polypide is clearly visible especially in stained 
preparations. Within the zooecium is found also a large and 
powerful muscular organ (A,B, mus.). This is composed of two 
groups of muscle fibres lying in the lower part of the zooecium 
just above the tubular prolongation and spreading on two sides 
of the median line like two fans. Viewed from the front, the 
stomach of the contracted polypide is visible between the two 
groups of muscle fibres (A, stf.). 

In this colony there is but one fertile zooecium. It arises as 




Fig. 3. — Kinetoskias arabianensis, sp. nov. X 40. 

(A) Outlines of a few nutritive zooecia showing detail in one. 

( B) Three zooecia possessing both pedunculated (ped.av.) and sessile avicula- 

ria (ses.av.). 

( C ) Dorsal surface of a zooecium to show area from which a sessile avicularium 

has broken away {av*ar.)> 

(D) Three nutritive and one fertile zooecia ( fer.zoe .) to show especially the 

relative position and size of the latter, together with certain details : 
embryo (emi.), ooecium (oe.), sheath of embryo ($/*.), degenerating 
polypide ( de . poly.) and muscles ( de . mus .). 
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do the nutritive zooecia, and indeed is a transformed nutritive 
zooecium. It also consists of two parts, a much enlarged zooecium 
proper and a basal prolongation (Fig. 3, D). The zooecium 
proper, again, consists of two parts. These may be distinguished 
by a difference in the texture of the wall, the lower half being 
membranous, the upper half being thickened and strengthened by 
delicate calcareous plates ( fer.zoe .). The calcareous wall of the 
upper half is bulging and rounded and obviously forms a brood 
sac or ocecium ( oe .). The dorsal and ventral walls of this zooecium 
unite distally and are bounded by broadly rounded chitinous bars, 
one forming the distal edge of the dorsal wall, the other forming 
the distal edge of the ventral wall, the whole closing the mouth of 
the ocecium through which the developed embryo ( emb.) or larva 
eventually escapes. That the chitinous rim of the ventral wall is 
homologous with the operculum of the nutritive zooecia is obvious 
when the muscular attachment of each is studied. The chitinous 
opercula possess a rather broad expansion at each end to which 
the opercular muscles are fastened. The chitinous rim of the 
ooecium possesses a similar expansion at each end to which muscle 
fibres are attached, and whose action presumably serves to open 
the ooecium. Conclusive proof that the fertile zooecium is a 
transformed nutritive zooecium is afforded by the presence within 
the fertile zooecium of the degenerating remains of a polypide 
{de. poly.) and of parietal muscles ( de . mus.). Lying above these 
is the large opaque body of the embryo suspended in a membran¬ 
ous sheath ( sh .) and only partially enclosed by the calcareous 
wall of the ovicell. Traces of reproductive elements were found 
in a few zooecia (B, re. ele .), and in each case these resemble 
testis rather than ovary. In the zooecium adjoining the ooecium, 
what is regarded as testis is also found and it is perhaps signi¬ 
ficant that similar tissue extends into the basal prolongation of 
this zooecium (? re. ele). In no case has undoubted ovary been 
apparent. 

Obtained at station 193, Arabian Sea, 72°28 / 45' / E. iS^i' N., 
dredged at 931 fathoms. 

This interesting specimen was obtained at a depth of 931 
fathoms or from a depth of over a mile and is therefore to be 
regarded as an abyssal form. Considerable difficulty has been 
encountered in the attempt to identify it because, while it possesses 
features undoubtedly allying it with Kuietoskias, it possesses others 
which differ markedly from any known species of that interesting 
genus and which relate it to another family, viz. the Cellulariidae. 

It is allied to Kinetoskias by its unique muscular organ 
coupled with the possession of articulated avicularia, and by its 
abyssal habitat. It is allied to the Cellularians by the possession 
of sessile avicularia and by the structure of its peduncle, while the 
unique structure of the ocecium is unlike that of any Cheilostoma- 
tous ovicell known to the writer save one, that of Cellularia cirrata , 
Busk (1884), to which the species under consideration is related 
if not identical. 
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According to the discussion of the genus Kinetoskias presented 
by Busk (1881), this genus was originally established to embrace 
two peculiar abyssal species of bryozoa first described by Daniels- 
sen in 1867, later more fully by Koren and Danielssen. Among 
the Challenger bryozoa, Busk (1884) describes two new species of 
this genus obtained in the North Atlantic, the one from a depth of 
1526 fathoms, the other from 265 fathoms. The distinguishing 
mark of these four species is the strong <f parietal muscle arising 
near the base of the zooecium and passing obliquely backwards 
and upwards expanding in a fan-shaped manner to be inserted into 
its hinder wall to the height of about one-third or one-fourth of the 
zooecium.’ ’ To quote further, the author adds, “ the action of 
this muscle must be to draw the entire zooecium downwards and 
forwards, or in other words, to bend it on itself, and thus by the 
concurrent action in many zooecia to curl the branches forwards ; 
an action that has in fact been noticed by Koren and Danielssen 
in the living condition.” 

It is clearly shown in the various figures that this Arabian 
species possesses the Kinetoskian muscle developed to a greater 
degree than it is in any of the species heretofore described. It is 
seen to arise at two points near the base of the zooecium proper 
and to spread out in two directions forming a double muscle, that 
portion lying toward the inner side of the zooecium being some¬ 
what more strongly developed than that lying toward the outer 
side. The four species hitherto described agree in the possession of 
pedunculated avicularia, one for each zooecium.. One of the 
puzzling things about the K. arabianensis was the apparent lack 
of these structures. After a close and painstaking search three 
zooecia were found, each of which possessed one. Whether the 
rest of the material is mutilated in this respect it is impossible to 
say. The union between these avicularia and the margin of the 
zooecia is extremely delicate and may have been broken, leaving 
no trace. Certain it is that no traces of their former presence 
are visible. It is further noted that in this species the pedun¬ 
culated avicularia are attached to the inside border, where¬ 
as in other species reported they are attached to the outside 
border. 

In the discussion mentioned above Busk makes a point of the 
structure of the peduncle, considering it to be a specialized, highly 
differentiated structure, formed by a coalescence of radicle fibres. 
In the species he describes, the peduncle consists of transparent, 
homogeneous tissue, homologous, according to that investigator, 
with an internode of a root fibre. In the Arabian species the 
peduncle is a more primitive structure, consisting as does that of 
some Bugulas, its near relatives, of an intermixture of root fibres 
and zooecia, the former twisting about the somewhat rigid zooecia 
for a considerable distance before the stem thus formed divides 
into several branches. One root fibre at least continues upward 
on the dorsal side of each branch, while at the base the main stem 
again divides into a few coarse fibres, these into smaller and 
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smaller branches, the finest rootlets clasping minute objects in 
the substratum. 

In so far the characters of the K. arabianensis , while differing 
somewhat from other members of this genus, do not remove it 
from the family Bicellariidse to which Kinetoskias and the Bugulas 
belong. The two characters remaining to be discussed, viz. 
sessile avicularia and the peculiar structure of the ooecium are 
both unknown in that family. The former is a distinguishing 
mark of the family Cellulariidae, and except in a slight difference 
in position the sessile avicularia on the Arabian species are similar 
to the lateral avicularia found on such Cellularians as Mcnipea or 
Scrupocellaria, 

The unique ooecium of this species reveals a wholly unexpect¬ 
ed dimorphism previously unknown in either of the two families 
mentioned above and only rarely occurring in the Cheilostomes. 
The only other Cheilostomatous bryozoan which shows a similar 
condition is Adeonella and its congeners where a trimorphism 
exists, resulting in nutritive zooecia, reproductive or ooecial zooecia, 
and zooecia transformed into avicularia. In Ciisia , a Cyclostome, 
there is found a dimorphic condition quite similar to that which 
obtains in K. arabianensis , in which a zooecium grows to an 
unusual size and takes on the reproductive instead of the 
nutritive function. Unlike the ooecium of Crisia which never 
assumes the nutritive functions, the species found in the Arabian 
Sea first performs the nutritive function, indicated by the presence 
of a polypide, and only secondarily assumes the ooecial func¬ 
tion. 

The ooecial condition most nearly resembling that shown by 
K. arabianensis is found in Cellularia cirrata , Busk (1884). “ The 

ooecium/’ as Busk remarks, “is formed by an entire metamor¬ 
phosed zooecium, with a wide opening closed by a broad valve 
having a semilunar chitinous border.” At first glance, the occur¬ 
rence of ooecia so unusal in structure and yet so similar externally 
would lead one to suspect close relationship between C. cirrata 
and the present species. And indeed for a time the two were 
thought to be identical. This opinion was strengthened by the 
facts that both are abyssal and both come from regions geographi¬ 
cally similar. Busk, however, makes no mention of internal 
structure, but remarks that the material was in poor condition 
and much curled. He evidently found no articulated avicularia 
and no parietal muscles, and the characters which his specimen 
disposed justified him in placing it in the Cellulariidae. How¬ 
ever he expresses a doubt that he is correct and remarks that 
perhaps a new genus should be established to receive his species. 
The occurrence of this peculiar ooecium in these two species leads 
one to wonder if C. cirrata and the species from the Arabian Sea 
are identical, especially when one reflects that the curled condition 
upon which Busk remarks might be caused by the contraction of 
parietal muscles and at the same time might make the detection 
of these muscles impossible. 
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The facts in regard to the reproductive elements and the 
reproductive processes which have been ascertained through a 
study of this material reveal a curious parallel between it and 
Crista and other Cyclostomes. In both, testis is abundant 
while ovary is apparently correspondingly scarce. Is it perhaps 
true, as has been shown for Crista , that but few ova are produced, 
or that ova arrive at maturity in but one zooecium, or in but few 
zooecia ? Again, since, the ovicells and embryos are of such size 
and character it seems probable that zooecia destined to become 
ovicells are early set apart for that purpose, and likewise possible, 
as in the Cyclostomes, that the ova are produced in the growing 
tissues and become secondarily united with a zooecium. Judging 
from the size of the embryos together with their small number, 
the supposition that embryonic fission may occur Here is not 
improbable, and increases the interest in this species as an object 
of study. 

16. Farciminaria andamanensis, sp. nov. 

Part of a colony consisting of a long stem and numerous 
branches (fig. 4, A). Stem incomplete, made up of four rows of 
aborted zooecia arranged around an imaginary axis, four sided, 
the corners strengthened by chitinous bars or modified root fibres, 
from the inuer edges of which strong teeth project into the 
interior of the zooecia, the four zooecia in each group at the same 
level so that the stem has a segmented appearance. At the distal 
end the stem divides into two branches connected for a short 
distance by a filmy membrane. The segmented appearance 
continues for four or six segments above the first branches when 
the second branching occurs, and the zooecia from this point 
contain polypides. The branches, at first biserial, soon become 
tri- or quadriserial, the zooecia assuming an alternate arrangement 
(fig. 4 , B). 

Branches lose their segmentation, and the zooecia face out¬ 
wardly and laterally. Zocecia elongated, area occupying the 
whole of the front. Orifice at the summit closed with a protruding 
lip. No spines and no avicularia. No ooecia have been observed. 
In older parts of the colony rounded or oval bodies occur which 
may be embryos. These are always found, when they occur, in 
the upper part of the zooecium, sometimes in company with a 
degenerating polypide, again with a regenerating one. These are 
not brown bodies. 

Considerable hesitation is experienced in placing this speci¬ 
men in this genus since the zooecia are not all arranged around an 
imaginary axis, as is usually described for Farciminaria y but 
simply folded, as it were, one or two middle rows projecting 
forward and the two lateral rows turned somewhat, so that the 
zooecia when viewed from the front are seen in profile. So many 
characters, however, both of the zooecia and of the zoarium as a 
whole, are Farciminarian that it seems to belong here rather than 
with any allied genus. 
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In the absence of spines, avicularia, and ooecia this species 
resembles Farciminaria hexagona , Busk (1884). That species, how¬ 
ever, has six series of zocecia facing around the branch, the two 
inner rows consisting of sterile zocecia only. There is also consider¬ 
able resemblance between it and Farciminaria simplex , MacGillivray 
(1886). The Australian species has a prominent ooecium, and both 
description and plate are so meagre that identification by their 
means alone seemed impossible. 

Material obtained at the Andamans (1899). 



Fig. 4 .—Farciminaria andamanensis, sp. now 

A. Habit sketch. X 2. 

B. A few zooecia. X 50. 


17. Cellaria salicornloides. Lamouroux. 

Cellaria johnSoni, Hincks, 1880, p. 112, pi. xiii, figs. 9-12. 

Obtained at one locality only, Santapilly, Madras (east coast). 

18. Farcimia oculata, Busk. 

Nellia oculata, Busk, 1852, pt. i, p. 64, fig. 6. 

Extremely abundant, obtained at at least nine stations: 
Mergui; Palk Straits ; Mangalore ; Gaspar Straits ; Ganjam coast; 
Ancutta Reef, Laccadives , Gopalpore. 
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19. Flustra cribriformis, Busk. 

Carbasea cribriformis , Busk, 1884, vol. x, p. 50, pi. xxx. 

Zoarium dry and in fragments, but fenestrated condition 
very apparent. Zooecial characters agree with description as 
given by Busk. This material contained many embryos in various 
stages of growth. When full grown, the embryos hang suspended 
in a bag or membrane, the distal end shoved into the shallow, 
ooecium while the larger portion extends into the zooecium, aboul 
filling the upper half. 

Obtained at Singapore. 

20. Flustra rhizophora, Ortmann. 

Carbasea rhizophora, Ortmann, 1890, p. 27, taf. i, fig. 24. 

Dredged at 31 fathoms, 21 miles S.W by W of Mangalore, 
east coast of India. 

21. Membranipora cervicornis, Busk, 

Membranipora cervicornis , Busk, 1854, pi. ii, p. 6o, pi. C, fig. 3. 

Obtained at two stations at the entrance to Palk Straits, 3 
miles N.N.W of Pt. Pedro, dredged in sand at from 6 to S 
fathoms, 

22. Membranipora curvirostris, llincks. 

Membranipora curvirostris, Hincks, 1880, p. 153, pi. xx, figs. 5, 6. 

Dredged off the Ganjam coast at from 24 to 30 fathoms. 

23. Membranipora incrustans, Waters. 

Membranipora. incrustans, Waters, 1898, p. 686, pi. 47, (fig. 13. 

Obtained at entrance to Palk Straits and on Ancutta Reef, 
Laccadives. 

24. Membranipora lacroixii, Audouin. 

Membranipora lacroixii, Busk, 1854, pt. ii. p. 60, pi. 69, fig. 1. 

Found growing on shells and pieces of bamboo at Puri beach, 
Orissa coast. Also growing on crab. 

25. Membranipora perfragilis, MacGillivray. 

Membranipora perfragilis, Hincks, 1884, ser. 5, vol. xiv, p. 278, pi. 
viii, fig. 4- 

Abundant in this collection, being found at nine or ten 
stations : Madras; Mergui, on the Brig “Cassandra; ” off Akyab, 
Arrakan coast at 17 fathoms ; Puri beach and Black Pagoda, 
Orissa coast; Virkalaj 7 ', Travancore coast; at Andamans Is.,; off 
Carwar and Molki, and Gopalpore. Also at stations 468 (Andaman 
Is ’o Bku r Harbour); st. 387 (off C. Negrais, Burma, I5°25'N., 
93 45 ' H.)jat 49 to 40 fathoms, andst. 532 (Mergui Archipelago, 
12 i 5 20* N., 97 o Io / I0 ,, E.), 62 fathoms. 
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26. Membranipora simplex, Busk. 

Nellia simplex, Busk, 1852, pt. i, p. 19, pi. lxv, fig. i; pi. Ixv (bis), fig. 3 

Obtained at Santapilly and at Madras. 

27. Membranipora tebuelcha, D’Orbigny. 

Membranipora tehuelcha, Robertson, 1908, p. 265, pi. 15, figs. 16, 17 ; 

pi. 16, fig. 18. 

More or less abundant at Puri beach, Orissa coast on bits of 
wood, also at station 380 (off Akyab, Burma, I9°8' N., 92°59 / E.), 
said to be dredged at 530 fathoms, but since the specimens were 
growing on sea weed this is thought to be doubtful. [The weed on 
which it grew commonly floats 011 the surface. N. A.] 

28. Membranipora tehuelcha var. intertuberculata, Waters. 

M. tehuelcha var. intertuberculata , Waters, 1898, p. 676, pi. 48, figs. 1, 2. 

Obtained from two localities. Pud beach, Orissa coast and 
from tide pools at Kyouk-Phyu, Burma. In the adult stage this 
variety assumes a most fantastic appearance due to the elevated, 
folded, spinous walls. The tubercles are often more numerous 
and fantastic than represented by Waters, mere seasonal or 
environmental variations, probably, of this cosmopolitan species. 

29. Membranipora trifolium var. minor, Hincks. 

Membranipora trifolium var. minor, Hincks, 1885, ser. 5, vol. 15, p. 

255- pl- viii, fig. 7. 

Obtained at Mangalore at 31 fathoms, and at the Andamans; 
also off Ceylon at 703 fathoms, growing on shell. 

30. Membranipora spinostoma, sp. nov. 

Zoarium loosely incrusting a stem. Zocecia irregularly quadr¬ 
angular with a broad calcareous border crenulated on the inner 
margin (fig. 5, A). Aperture membranous, occupying the whole of 
the front. Operculum large, with a heavy chitinous rim, opening 
close to the calcareous border. The spinal adornment of operculum 
and area constitutes the unique feature of this species. Spines occur 
in three locations : (1) on the margin of the area, (2) on the oper¬ 
culum ; (3) below and at each extremity of the operculum. Spines 
on the margin of the area, delicate, finely pointed, varying in 
number from 12 to 15 placed regularly, to a few at irregular 
intervals. Spines on the. operculum (fig. 5, A, C) heavy, chiti¬ 
nous, arranged in two rows, alternate, at least six, usually eight 
in number, one springing from near the base of the operculum, 
the other about half way from the base, stiff, longer than the 
width of the operculum, directed upward or toward and beyond 
the distal border (C, op.sp.). Two lateral spines at the extremi¬ 
ties of the opercular bar invariably present. These grow in 
sockets and are movable in two directions, upward and downward. 
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(A, B, C, lat.sp.). In their slenderness, length and mobility they 
resemble vibracula. In the space between these lateral spines or 
vibracula, other spines, from one to four in number, are some¬ 
times found springing from the top of the area and extending 
stiffly downward. These are more or less inconstant being 
apparently easily broken. 



Fig. 5. —Membranipora spinostoma, sp. rrov. 

A. Three zooecia, X 25. 

B. Operculum thrown widely open showing the inner 

surface, primary mouth ( pri.mo .) and chitinous 
rim above it. x 100. 

C. A magnified view of operculum and opercular spines. 

X 100. 

Obtained at station 352, Persian Gulf, 29°2o' N., 48°47' E., 
at a depth of 13 fathoms. 

The material upon which these observations are made is dry, 
hence brittle and difficult to study. The upstanding spines on 
the operculum serve to catch and hold debris, thus increasing this 
difficulty. In Figure 5, B, showing the operculum thrown back 
and revealing the inner surface, the primary mouth {pri.mo.) 
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seems to consist of a slit or opening under the operculum. Above 
and close to the calcareous margin is a rather broad, delicate, 
semi-chitinous rim [chi. r.) against which the spiny operculum 
closes. The space formed by the opening of the operculum consti¬ 
tutes a secondary mouth. Moreover the heavy operculum fre¬ 
quently tears away from the delicate membrane of the area, 
leaving an opening between operculum and area having the 
appearance of a mouth. This was confusing until, after soaking 
small pieces in oil for a few hours, then teasing on a slide, 
instances were found in which the operculum was thrown back 
and opened as in fig. 5, B. It is important that this species be 
examined further, eitiier fresh or preserved in alcohol. 

Brackish Water Membranipora. 

The three species of Membranipora which follow belong to 
brackish-water forms similar to Membranipora bengalensis des¬ 
cribed by Stoliczka (1869). That investigator found this species 
in a tank of water only one-fifth as saline as sea-water. Later he 
found it distributed throughout that region of India known as the 
Sunderbans,, incrusting old pieces of wood, or trunks of trees at the 
mouths of rivers and on the shores of salt lakes, but never in fresh 
water. In his description of this species, Stoliczka remarks that 
he has observed similar forms incrusting shells and fragments of 
wood in various places along the coast of Bengal Bay, but had not 
succeeded in obtaining specimens which were in a good state of 
preservation. 

In this collection there are three species of Membranipora 
which have proved most puzzling until the description and plates 
of M bengalensis were obtained. These three species resemble 
each other and M bengalensis in several features: (1) in the loose 
connection existing between the zoaria and the substratum, and 
often between the zocecia themselves ; (2) in the possession of 
delicate chitinous rather than calcareous lateral walls, together 
with an extremely delicate calcareous wall over portions of the 
front of the zooecia, (3) in the development, as a rule, of con¬ 
spicuous spines which are highly characteristic and distinct for 
each species. Like M bengalensis also, all grow on wood more or 
less sodden or on shells of brackish- water mollusks. 

31. Membranipora amoyensis, sp. nov. 

Zoarium loosely incrusting a shell and in places forming 
bilaminar folds. Zocecia large, quadrangular, alternate, separated 
by thickened lines (fig. 6). Aperture occupying more than half 
the front. Operculum semicircular, large, situated close to the 
top. Aperture surrounded by a calcareous margin from which 
project numerous small calcareous spines , 17 or 18, or perhaps 10 
to 12, depending on the size of the zooecium. On young zooecia a 
single stout spine on each side at the upper angles. On older 



50 


Records of the Indian Museum. 


[Voiv. XXII, 


zocecia this spine becomes trifid, one branch usually extending 
outward, one upward and one downward. No ocecia have been 
found. 

This species was obtained from Amoy, China. No other data 
given. The material incrusts a shell which is judged to be from 
water only slightly saline since, while calcareous, it is extremely 
soft and chalk-like and not of the ordinary marine type. 



Fig. 6 .—Membranipora amoyensis, sp. nov. X90. 


32. Membranipora devinensis, sp. nov. 

Zoarium incrusting bark of sodden wood, loosely attached. 
Zoeecia elongated, sometimes of extreme length and connected 
together loosely (fig. 7). Aperture occupying almost all of the 
front, the margin beset with a large number of spines which meet 
across the front. Operculum semicircular, large at the top of the 
aperture. The portion of the zocecium below the aperture covered 
with a delicate calcareous wall marked by two large pores. Some¬ 
times two zocecia form in the place of one, when each zocecium 
possesses but one pore. In no case has a spine been found project¬ 
ing from these pores. Ocecium small, projecting over the zocecium 
above, almost to its pores. 




1921.J A. Robertson : Report on Bryozoa. 51 

Obtained on the Orissa coast at the mouth of the Devi river, 
Bay of Bengal, dredged at depths varying from 23 to 25 fathoms. 

33. Membranipora hug- 
liensis, sp. nov. 

Zoarium growing in a sin¬ 
gle layer on- chips of wood 
to which hydroid stems ad¬ 
here and encircling these 
stems, where it forms small 
bi laminate expansions. 

Zooecia elongated, aperture 
occupying three-fourths of 
the front or more, surround¬ 
ed by a delicate calcareous 
border crenulated. on the 
inner margin (fig. 8). The 
lower part of the front of 
the zocecia covered with a 
calcareous layer. The dis¬ 
tal portion of each zooecium 
projecting over the zooecium 
above almost to the crenu¬ 
lated margin of the aper¬ 
ture. Where the zocecia are 
crowded, the aperture much 
reduced and may become almost circular. That part of the zoa¬ 
rium growing flat and single layered is without spines, while 

that part which climbs on 
the hydroid stems and 
sends out bilaminate folds, 
possesses many conspicuous 
basal spines. Usually each 
zooecium in the spinous re¬ 
gion possesses two or more 
spines situated on the calca¬ 
reous layer of the front wall 
just below the aperture. In 
some cases where the zooecia 
are narrowed below, but one 
process may occur, usually 
then in the middle of the 
lower front wall. In still 
other instances no spines 
occur on the double layered 
portion. These spines (sp.) 
are tall, hollow, tapering 
processes formed of a trans¬ 
parent membrane, and lined 
with a delicate epithelium 



Fig. 8 .—Membranipora hugliensis , sp. 
nov. X 90. 


O O 



FrG. 7 .—Membranipora devinensis , sp. 
nov. X 50. 
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continuous with that of the parietal lining of the zooecium. 
They are not articulated but bend easily, the membranous layer 
simply wrinkling on one side. No ocecia were found. 

Obtained in considerable abundance at the mouth of the 
Hugli river, Ba} r of Bengal. 

34* Membranipora ringens, Busk. 

Megapora ringens, Hincks, 1880, p. 172, pi. xxii, fig. x. 

Obtained at entrance to Palk Straits, 3 miles N.N.W of 
Point Pedro, dredged at 6 to 8 fathoms. Incrusting a coral mass 
with sponge and other bryozoa. 

35 * Steganoporella magnilabris, Busk. 

Steganoporella magnilabris, Busk, 1884, pt. xxx, p. 75, pi. xxiii, fig. 2. 

Obtained at four rather widely separated localities showing 
that the species is abundant, in the Bay of Bengal. Found at the 
Andamans growing over masses of coral; on Ancutta Reef, 
Laccadives ; off Ceylon at 703 fathoms, and at station 384 (off 
C. Negrais, Burma, i6°o' 1ST, 93^37' E.), dredged at 40 fathoms, 
growing over roots and debris. 

36. Thalamoporella rozieri, Audouin. 

Thalamoporella rozieri , Robertson, 1908, vol. 4, no. 5, p. 277, pi. 17, 
figs. 27, 28, 29. 

Obtained at one locality only, Pedro Shoal, Palk Straits. 

37» Smittipora abyssicola, Smitt. 

Vincularia abyssicola, Smitt, pt. ii, p. 6, pi. i, figs. 60, 61. 

Obtained at the entrance to Palk Straits, dredged at.6 to 8 
fathoms, also at station 387 (off C. Negrais, Burma, I5°25' N., 
93 ° 45 / E.), dredged at 40 to 49 fathoms. 

38. Cribrilina radiata, Moll. 

Cribrilina radiata , Hincks, 1880, p. 185, pi. xxv, figs. 1-9. 

Abundant in this collection. Obtained at Palk Straits, 
dredged at 6 to 8 fathoms; Andamans; Laccadives; Puri, 
Orissa coast; off Ceylon at 703 fathoms; off Gopalpore at 25 to 
28 fathoms; at station 522 (Mergui Archipelago, I2°35 / 15" N., 
98° 16 E.) ; at station 387 (off C. Negrais, Burma, i5°25' N., 
93 ° 45 'E.). ’ 

39 * Cribrilina punctata, Hassall. 

Cribrilina punctata, Hincks, 1880, p. 190, pi. 26, fig. 3. 

Obtained at two points : off Gopalpore at 25 to 28 fathoms 
and in the Bay of Bengal at 15 to 30 fathoms. 
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40. Microporella ciliata, Pallas. 

Microporella ciliata, Hincks, 1880, p. 206, pi. xxviii, figs. 1-8. 

Abundant in this collection : obtained at Gopalpore at 24 
fathoms ; Palk Straits at 6-8 fathoms ; Andamans, Bay of Bengal 
at 15 to 30 fathoms; at station 387 (off C. Negrais, Burma, I5°25' 
N., 93°45' E.) dredged at 40 to 49 fathoms. 

41, Microporella distoma, Busk. 

Adeonella distoma, Busk, 1884, pt.- xxx, p. 187, wood cuts, 56, 57. 

Rather widely distributed. Obtained at the Andamans, North 
Sentinal I., station 387 (off C. Negrais, Burma, I5°25' N., 93°45' 
E.) dredged at 40 to 49 fathoms, at Cape Bluff dredged at 375 
fathoms. 

42. Microporella impressa, Audouin. 

Microporella impressa, Hincks, 1880, p. 214, pi. xxvi, figs. 9-11. 

Obtained off Ceylon, growing on a dead shell dredged at 703 
fathoms. 

43. Microporella malusii, Audouin. 

Microporella malusii, Hincks, 1880, p. 211, pi. xxviii, fig. 11. 

Dredged at 6-8 fathoms at the entrance to Palk Straits. 

44. Microporella yarraensis, Waters. 

Eschara lichenoidas, Busk, 1854, pt. ii, p. 90, pi. cvi, figs. 1, 2,3. 

Obtained 21 miles S.W by W. of Mangalore, west coast of 
India, dredged at 31 fathoms, growing on a shell. 

45. Porina tubulosa, Norman. 

Porina tubulosa , Hincks, 1880, p. 230, pi. xxxii, figs. 6-9. 

Obtained at the Andamans and dredged at the entrance to 
Palk Straits at 6-8 fathoms. 

46. Tubucellaria cereoides, Ellis and Solander. 

Tubucellaria cereoides , Waters, 1907, p. 130, pi. xv, fig. 8. 

A small piece of a colony about an inch in height obtained by 
the “ Investigator ” at the Andamans at 20 fathoms. 

47. Schizoporella auriculata, Hassall. 

Schizopovella aurictdattHy Hincks, 1880, p, 260, pi. xxix, fig. 4. 

Dredged in the Bay of Bengal (off C. Negrais, Burma, I5°25' 
N., 93°45' E.) at 15 to 30 fathoms, also at station 237 (Andaman 
Sea, I3°i7 / N., 93°7' E.) at 90 fathoms, at station 387 at 40 to 49 
fathoms and off Ceylon at 703 fathoms. Obtained also at the 
Andamans. 

These specimens conform to the description and plates given 
by Hincks except in a variation in position and size of avicularia. 
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Most of the zooecia possess the avicularium. just below the sinus. 
This is lacking in other instances but replaced apparently by 
another avicularium, somewhat larger usually, but placed some¬ 
where else on the front wall, most generally on the lower part 
with mandible directed transversely. Occasionally both kinds of 
avicularia are found on the same zooecium. 

48. Schizoporella biaperta, Michelin. 

Schizoporella biaperta , Hincks. 1880, p. 255. pi. xl, figs. 7-9. 

Obtained at two stations at the Andamans. 

Slight variations occur in these specimens differing from 
those described by Hincks. The ooecia possess two transparent 
areas on the front instead of an area with radiating lines. The 
mammillated avicularia possess a spatulated mandible, not a 
triangular one, as does the British species. 

49. Schizoporella brunnescens, Ortmann. 

Schizoporella brunnescens , Ortmann, 1890, p. 50, pi. 4, fig. 2. 

Obtained on the Ceylon Pearl Banks, and Marble Rock, 
Mergui. Also at ii° 33£' N. and g8°2o£' E 

50. Schizoporella cecilii, Audouin. 

Schizoporella cecilii, Hincks, 1880, p. 269, pi. xliii, fig. 6. 

Obtained at the Andamans. 


51. Schizoporella linearis, Hassall. 

Schizoporella linearis, Hincks, 1880, p. 247, pi. xxxviii, fig. 5. 

Dredged at 31 fathoms 21 miles S.W by W off Mangalore; 
at 29 fathoms, off Carwar and Molki, off Ceylon; 26 miles W 
S.W of Honawar, at 28 fathoms, west coast of India. 


52. Schizoporella linearis, Hassall, form 
quincuncialis, Hincks. 

Schizoporella linearis, form quincuncialis , Hincks, 1881, ser. 5, vol. 7, 
p. 158, pi. ix, fig. 3. 

A small colony growing on the inside of sea-urchin’s test, 
obtained at “ Investigator ” stations 53 2 (Mergui Archipelago, 
I2°i5' 20" N., 97°io / io // E.) and 534 (Mergui Archipelago, I2°59' 
N., 96° 4 8'3o"E.). 


53 - Schizoporella nivea, Busk. 

Schizoporella nivea, Busk, 1884, pt« xxx, vol. x, p. 163, pi. xvii, fig. 1. 

Dredged at 6-8 fathoms at entrance to Palk Straits, 3 miles 
N.N.W of Pt. Pedro. Obtained also at Santapilly. 
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54« Schizoporella pertusa, Esper. 

Lepralia pertusa, Hincks, 1880, p. 305, pi. xliii, figs. 4, 5 * 

Obtained at Santapilly, and dredged off Ganjam coast at 
24-30 fathoms. 

55. Schizoporella dutertrei, Audouin. 

Mastigophora dutertrei, Hincks, 1880, p. 279, pi. xxxvii, fig. 2. 

Dredged off Gopalpore at 25 to 28 fathoms growing on Ostrea 
xmbricata. Obtained also at “ Investigator ’ ’ station 384 (off 
C. Negrais, Burma, i6°o' N., 93°37' E.). 



Fig 9. — Schizoporella dutertrei , var, foliacea y nov. 

A. Two zooecia showing detail, X 40. 

B. Operculum much magnified, x 90. 

C. Distal portion of older zooecium showing an aviculariam (av.) 

on umbo below orifice, X 40. 

56. Schizoporella dutertrei var. foliacea, nov. 

Zoarium loosely attached to coral conglomerate. Zocecia 
flat, surface finely porous. Orifice surrounded by a thickened 
calcareous border from which six or eight spines extend (fig. 
9, A). Upper margin of orifice arched, lower margin with a deep 
narrow sinus which widens suddenly at the lowest part. Oper¬ 
culum , assuming the shape of the orifice, resembles a flat rounded 
plate with a handle (fig. 9, B). The zocecial wall projecting on 
each side of the narrow neck or handle in two conspicuous cal¬ 
careous lobes (fig. 9A, &.), the thickened border of the orifice uniting 
below into a flat triangular platform ( pi .). In older zooecia an 
umbo forms below the orifice {urn.) hiding the stem-like portion of 
the operculum. Occasionally this umbo supports an avicularium 
(fig, 9 C, av.) with mandible directed horizontally. On each 
side of the orifice a sessile avicularium with mandible directed 
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upward. In at least one of tliese the mandible is prolonged into 
a branching process sometimes bifid, sometimes trifid, each 
branch assuming the form of a rather broad thin blade, reminding 
one of the wings of maple seed or of the membranous wings of an 
insect. The avicularium on the other side small, with a triangular 
mandible directed upward. Ocecium shallow, widely open, two or 
three spines on each side projecting in front of it (fig. 9, A, ce.). 

Dredged at 25 to 28 fathoms off Gopalpore, Ganjam district, 
east coast of India. 

57* Lepralia adpressa, Busk. 

Lepralia adpressa. Busk, 1854, pt. ii, p. 82, pi. cii, figs. 3, 4. 

Obtained at “Investigator” station 532, at 62 fathoms, 
Mergtii Archipelago (i2°i5' 20" N., 97°io' 10" E.). 

58. Lepralia depressa, Busk. 

Lepralia depressa, Busk, 1854, pt. ii, p. 75, pi. xl, figs. 3, 4. 

Many avicularia possess mandibles long and tapering, almost 
vibraculoid in character, others possess stout mandibles which 
terminate in a three parted process resembling the claws of a 
gallinaceous bird. Commonly the avicularia are similar to those 
represented by Busk. 

Growing on a mass of conglomerate, dredged at 15 to 30 
fathoms in the Bay of Bengal, and at 70 fathoms off Ceylon. 

59 « Lepralia feegeensis, Busk. 

Lepralia feegeensis, Busk, 1884, pt. xxx, vol. x, p. 144, pi. xxii, fig. 10. 

Loosely incrusting coral conglomerate obtained from coral 
reefs of Kilakarai, Ramnad district, G. of Ma-naar. 

60. Lepralia turrita, Smitt. 

Lepralia turrita , Smitt, 1873, pt. ii, p. 65, pi. xl, figs. 226, 228. 

Dredged at 24 fathoms on the Ganjam coast, also at 6 to 8 
fathoms at the entrance to Palk Straits. Obtained off Gopalpore, 
and at Galle, Ceylon. 


61. Escharoides occlusa, Busk. 

Lepralia occlusa , Waters, 1909, vol. xxxi, p. 152, pi. 14, figs. I, 2. 

A fine specimen obtained in Gaspar Straits. Malay Archi¬ 
pelago. Small, broken and somewhat imperfect specimens obtained 
at the Andamans and dredged at 112 fathoms off Port Blair, Anda¬ 
mans. 

62* Petralia laccadivensis, sp. nov. 

Material consisting of several small colonies incrusting sponge 
or small shells. Adult zocecia with front wall rounded, porousii 
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heavily calcified, ornamented with numerous outstanding processes 
(Fig. io). Orifice rounded above, possessing in young zooecia 
three distinct denticles 
on the lower margin, 
the middle one forming 
a relatively broad muc- 
ro. Below the orifice a 
plain non-porous plat¬ 
form (pi.) which in old¬ 
er zooecia tends to 
grow thicker and to 
extend up each side of 
the orifice to form the 
supports of small eleva¬ 
ted, sessile, lateral avi- 
cularia ( av .). Frequent¬ 
ly one of these lateral 
avicularia is replaced 
by an elongated one of 
considerable size with 
spatulate mandible 
directed downward. Fig. io —Petralia laccadivensis, sp. nov. x 40. 

(sp.av.). From the 

platform below the orifice there springs a tall process which may 
become bi- tri- or even quadrifid, almost completely obliterat¬ 
ing the orifice (pr.). The tips of the branches of these frontal 
processes may acquire small rounded avicularia. Other processes 
of considerable height, usually tipped with an avicularium, may 
decorate any part of the front wall. Ocecia rounded, wall granu¬ 
lar or pierced with minute pores. 

A species easily recognized by the unusual number of fantastic 
processes scattered over the surface of the zoarium. Obtained 
at Ancutta Reef, Laccadives, at Santapilly, Madras, and dredged 
at 24 to 30 fathoms off the Ganjam coast. 

63. Petralia vultur, Hincks. 

Mucronella vultur , Hincks, 1882, (5vol. x, p. 167, pi. viii, tig. 

Identification tentative since no comparison with identified 
specimens has been possible and since certain variations occur 
here not noted by Hincks. These consist chiefly of numbers of 
large avicularia found mainly in older parts of the colonies, with 
mandibles of much variety of form. The mandibles of these 
avicularia are sometimes long and narrow, sometimes duck-bill 
shaped, and others again are forked at the extremity. Material 
fairly abundant. Obtained off Gopalpore, Ganjam district, Madras 
Presidency, at depths varying from 24 to 30 fathoms; near 
Mangalore at 31 fathoms ; also at Black Pagoda, Orissa coast, at 
15 fathoms. 

Other material found at Santapilly and at station 296 (Per- 
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sian Gulf, 26°4' N., 56°2' E.) in 47 fathoms, agrees with the des¬ 
cription of P. vultur iu most respects, but differs in showing a 
variable number of upstanding processes around the orifice, often 
a median triangular one and several smaller lateral ones, all of 
which may or may not support small avicularia. These it is 
thought are only of variational value. 

64, Petralia vultur, var. armata, Waters. 

Petralia vultur, var, armata. Waters, 1913, p- 5^. pi* txx, fig* 18. 

Material loosely incrusting small oyster-shells dredged at 160 
fathoms, Java Sea, Malay Archipelago (Eastern Telegraph Co.). 

65. Smittia landsborovii, Johnston. 

Smittia landsborovii, Hincks, 1880, p. 341, pi. xlviii, figs. 6-9. 

Obtained near Puri, Orissa coast, and at Black Pagoda, 
Orissa coast, dredged at 15 fathoms. 

66. Smittia marmorea, Hincks. 

Smittia marmorea, Hincks, 1880, p. 350, pi. xxxvi, figs. 3-5. 

Obtained at the Andamans and dredged at 40 to 49 fathoms 
at station 387 (off C. Negrais, Burma, I5°25' N., 93°45' E.). 

67* Smittia nitida, Verrill. 

Smittia nitida, Hincks. 1881, ser. 5, vol. 7, p. 159, pi. x, fig. 5. 

Obtained off Gopalpore, Ganjam coast, dredged at 24 fathoms. 

68. Smittia trispinosa, Johnston. 

Smittia trispinosa , Hincks, 1880, p. 353, pi. xlix, figs. 1-8. 

This species rather widely distributed: obtained at the Anda¬ 
mans , the entrance to Palk Straits at 6 to 8 fathoms; Black 
Pagoda, Orissa coast, at 15 fathoms; off Gopalpore at 25 to 28 
fathoms at station 532 (Mergui Archipelago, I2°i5 , 20 ,/ N., 97°io / io* 
E.) at 62 fathoms. 

69. Smittia trispinosa var. producta, Thornelv. 

Smittia trispinosa var. producta, Waters, 1909, p 173, pi, xvii, fig. 5. 

Obtained at Santapilly and at station 528 (Mergui Archi¬ 
pelago, Elphinstone I., Port Maria). 

70. Smittia latiavicularia, Kirkpatrick. 

Smittia latiavicularia, Kirkpatrick, 188S, ser. 6, vol. 1, pi. x, fig. 3. 

Obtained off the Ganjam coast, dredged at 24 to 30 fathoms. 
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71. Retepora. delicatula, Busk. 

Retepora delicatula , Busk, 1884, pt. xxx, vol. x, p. 124, pi. xxvi, fig. 3. 

Obtained off the Ganjam coast, dredged at 24 to 30 fathoms, 
and at station 387 (off C. Negrais, Burma, I5°25 / N., 93°45' E.) 
dredged at 40 to 49 fathoms. 

72. Retepora porcellana, MacGillivray. 

Retepora crassa, Busk, 1884, pt. xxx, vol. x, p. 115, pi. xxvi. fig. 10 ; pi. 
xxvii, fig*. 3. 

Obtained at 6°oi' N. 8 i°i 6 , E. at 34 fathoms; also in the 
Bay of Bengal, dredged at 15 fathoms. 

73. Retepora punctiligera, Ortmann. 

Retepora punctiligera, Ortmann, 1890, p. 35, taf. ii, fig. 24, 

Obtained off Gopalpore, Ganjam coast, dredged at 24 to 30 
fathoms. 

74. Reteporella minor, Ortmann. 

Reteporella minor , Ortmann, 1890, p. 37, taf. ii, fig. 28. 

Obtained at station 532 (Mergu'i Archipelago, i2°i5 / 2o // N., 
97°io , io' / E.) in 62 fathoms. 

75. Haswellia australiensis, Haswell. 

Haswellia australiensis, Busk, 1884, pt, xxx, vol. x, p, 172, pi. xxiv, 
fig. 8. 

Obtained off Port Blair at 112 fathoms, also dredged at 8 
fathoms in 136° E., 10' S., and at 49 fathoms in 142 0 E., and 
8' S. 


76. Adeonella japonica, Ortmann. 

Adeonella japonica , Ortmann, 189c, p. 5^, taf. iv, fig. 11. 

Obtained at Santapilly and at station 464 (S. of Ceylon, 6°2' 
30" N v 8 i° 29' E.) in 52-68 fathoms. 

77. Adeonella platalea, Busk. 

Adeonella platalea , Busk, 1884, pt. xxx, vol. x, p. 184, pi. xxi, figs. 4,4a 
and text figure 50. 

Fine specimen obtained at Mergui, Burma. 

78. Adeonella marginata, sp. nov. 

Zoarium consisting of numerous fiat strap-like branches, two 
or more inches in height. Mode of attachment not known, the 
material consisting of fragments only. To the naked eye each 
fragment or branch is seen to consist of a somewhat flattened 
middle portion with a border or margin of large zooecia forming 
irregularly radiating lines. The two surfaces of each branch are 
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almost exact duplicates of each other. This may be seen readily 
if one inspects the margins, and especially a cross section of a 
branch. As is characteristic of this genus, the zooecia are poly¬ 
morphic consisting of three kinds of individuals: X, the ordinal 
nutritive zooecia (fig. n, A and B, nu. zoe.), 2, the ooecial 
zooecia (B, oe. zoe.), 3, the avicularian zooecia (B av. zee.). The 
middle portion of each branch is occupied by six or eight rows of 
nutritive zooecia regularly alternate (A, nu. zoe.). Bordering these 
on each side are two or more rows of large reproductive zooecia, 
and outside these a row of large avicularian zooecia. 



Fig. 11 —Adeonella marginata , sp. nov. X 40. 

A. Four young zooecia in middle portion of a branch. 

B. To show the three kinds of zooeecia on the margin of the 

colony. 

At the tips of the branches, the young nutritive zooecia (fig. 
11, A) are more than half immersed although the whole of the out¬ 
line may be detected while the matrix is thin. Front wall hyaline, 
non-porous. Orifice round with a deep wide sinus, the upper edges 
of which soon close to form a large pore (/>.). On each side of the 
pore an avicularium with triangular mandible directed upward. 
Lower down, somewhat to one side of the median line, another 
avicularium with mandible directed transversely (B). In older 
zooecia avicularia increase in number and with increase in calcifi¬ 
cation may increase or decrease in size. 
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Even nutritive zooecia tend to become larger as they approach 
the margin (B, nu. zoe.). A relatively small number of zooecia 
attain a very large size (B oe. zoe.), whose wall becomes highly 
calcified and porous. These are the reproductive zooecia charac¬ 
teristic of this genus. The outermost row of the margin consists 
of zooecia which function only as avicularia ( av . zoe.) ; mandible 
directed obliquely upward and outward. 

Dredged at 65 fathoms near Mergui Archinelago, station 535 

(I3°4'3o'N., 9 6°44':B.). 

79* Lagenipora costazii, Audouin. 

Celleporci costazii , Hincks, 1880, p. 411, pi. lv, figs. 11-14. 

Found quite commonly, incrusting stems of seaweed: Manga¬ 
lore, off Carwar and Mulki, at Cheval Paar , Colombo ; dredged 
at 10-15 fathoms at Seven Pagodas, Madras, and at 34 fathoms 
by the “ Investigator ” at 6°ol' N., 8i°r6' E.; also dredged off 
Gopalpore at 28-25 fathoms and. Ganjam at 25 fathoms. 

80. Lagenipora tuberculata, MacGillivray. 

Lagenipora tuberculata , MacGillivray, 1882, p. 209, pi. 156, figs. 1, 2. 

Identification tentative. Material obtained at two localities 
growing on coral conglomerate : Laccadives, and dredged at 34 
fathoms by the “ Investigator ” in 6°oi' N. and 8l°i6 / E. 

81. Holoporella aperta, Hincks. 

Holoporella aperta , Waters, 1909, p. 161, pi. 18, figs. 20-23. 

Dredged at 24-30 fathoms off the Ganjam coast. 

82* Holoporella tridenticulata, Busk. 

Cellepora tridenticulata. Busk, 1884. pt. xxx, vol. x, p. 195, pi. xxix, 

fig- 5 - 

Obtained at Cinque Island, Andamans, f< Investigator ” ; also 
near Puri, Orissa coast. 

83. % Holoporella mammillata, Busk. 

? Cellepora mammillata, “Busk, 185.4, pt. ii, pi. cxx, figs. 3, 4, 5. 

In most points this species agrees with the description 
given by Busk, but this identification considered somewhat 
doubtful. Common, found at depths ranging from ,15 fathoms to 
703 falhorns at eight stations in the Bay of Bengal. 

84. Cupularia canariemsis, Busk. 

Citpularia canariensis, Busk, 1859, vol. 7, p. 66, pi. 23, figs. 6-9. 

Several colonies of various sizes obtained at the Andamans. 
The largest colony is about 11 mm. in diameter and 2 mm. high at 
the apex. The others vary from 8 to 5 mm. in diameter. The 
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material is dry, but it is thought to have contained living colonies 
when collected. 

Cyclostomata. 

85. Crisia sp. 

Material consists of several fragments of Crisia which contain 
no ovicells, hence impossible to identify. Obtained off Ganjam 
coast at 24 to 30 fathoms, also from Gaspar Straits, and from 
station 152 (n|miles S. 83° W of Colombo Lt., Ceylon) at 26J 
fathoms. 


86. Filisparsa tubulosa, Busk. 

Filisparsa tubulosa , Waters, 1910, p. 235, pi. xxv, figs. 16, 17. 

Obtained in Gaspar Straits growing with F. oculata . 

87. Idmonea atlantica, E. Forbes. 

Idmonea atlantica, Hincks, 1880, p. 451, pi. Ixv, figs. 1-4. 

Obtained in Gaspar Straits and at station 47 (off mouth of 
Godaveri R., Bay of Bengal) in 5-6 fathoms. 

88. Idmonea gracilMma, Busk. 

Idmonea gracillima, Ortmann, 1890, p. 60, pi. iv, fig. 26. 

Beautiful specimen obtained 4 miles south of Ganjam at 
25 fathoms. 

89. Entalophora raripora, d’Orbigny. 

Pustulopora probosctdea, Busk, 1886, pt. 4, vol. Jcvii, p. 19, pi. lv, fig'. 1. 

Several colonies obtained at Santapilly, also at station 152 
(n£ miles S. 83° W of Colombo Lt.) at 26 \ fathoms. 

90. Lichenopora radiata, Audouin. 

Lichenopora radiata, Hincks, 1880, p. 476, pi. lxviii, figs. 9, 10. 

A single colony growing on the inside of a shell obtained by 
the “ Investigator ’ ’ at station 384 (off C. Negrais, Burma, i6°o' 
N., 93°37' B.) in 40 fathoms. 

91. Domopora truncata, Jameson. 

Domopora truncata, Hincks, 1880, p. 485, lxiii, figs. 5-9. 

A single specimen growing on a mass of coral conglomerate 
obtained at entrance to Palk Straits, 3 miles N.N.W of Point 
Pedro, in 6 to 8 fathoms. 

Ctenostomata. 

92. Alcyonidium mytili, Dalyell. 

Alcyonidium mytili, Hincks, 1880, p. 498, pi. lxx, figs. 2, 3. 

Obtained at Puri beach, Orissa coast, growing on twigs. 
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93. Amathia semiconvoluta t Lamouroux. 

Amathia semiconvoluta, Waters, 19x0, p. 243, pi. 24, fig. 

Amathia connexa, Busk, 1886, pt. 1 , vol. 17, p. 35, pi. 6, fig. 3. 

Obtained at Karachi. 

94. Zoobotryon pellucidus, Ehrenberg. 

Zookotryon pellucidus, Reichert, 1869. 

Bowerbankia biserialis, Hincks, 1887, ser. 5, vol. xlx, p. 309, pi. 9, fig. 6. 

Obtained in abundance in Madras Harbour where it was 
collected by Dr. Annandale at four stations. As Reichert remarks, 
this species seems to be distributed throughout the warm seas. 
The writer can bear witness to its presence in the warm waters 
of the north Pacific ocean, from which region it has not hitherto 
been reported. Specimens have been sent me from Hokkaido, 
Japan, and from Honolulu, Hawaiian Islands. In the summer of 
1905 it occurred in abundance in San Diego Bay, California. 
There, in water 10 or 12 feet deep, it grew in luxuriant masses of 
a green tint, the whole resembling clumps of freshly cut hay. 

Entoprocta. 

95. Pedicellina cernua t Pallas. 

Pedicellina cermta var. glabra, Hincks, 1880, p. 563, pi. lxxxi, 
figs. 1-3. 

Obtained at. Puri, beach, Orissa coast, growing on twigs. 
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